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MIOCENE SAND 
A LA HACHE FIELD 


ES PARISH, LA. 


IN POINTE 
PLAQUEMIN 


WELL SURVEYING CORPOR 


LOG ANALYSIS 
1) Water saturation S 


R. 0.8 ohm in water sand around B level 


The value of 20 ohms given in level A by both 
the 16° and 64 Normal when corrected will 
result in R, 27 ohms approx. 


In level A S 17% approx. 


2) Formation water resistivity R. 


SP = -90 logie Re 96 mv., 


thus, Ry = 0.08 ohm BHT 


3) Porosity p 

= 26% for m = 1.8 


CORE ANALYSIS 


Porosity 26 to 34% 
Permeability 1800 md. 


PRODUCTION RESULTS 


Perforated 10,669-80 and 10,689-93 
with 24 shots 

Potential 240 BOPD, 34° API 
Gas oil ratio 675/1 


= 10 


4 Ke = 0.92 ohms at.BH! 
4 = _ __ 
m | | x1? | 
WEL WE YIN: CORP. | | 
4 | | 


HYDRAULIC METHOD 
FOR INCREASING PRODUCTION 


This proved process hos provided profitable 
production in wells which might otlerwise have 
been abandoned, both old and new. !t hos 
increased production in wells when every other 
method tried has foiled. 

No small part of the success of HYDRAFRAC 
is dve to HOWCO's thorough research and 
scientific planning. Thickness and permeability 
of producing formation, botiom hole pressure, 
well depth, pipe size ond conditi¢en, nature of 
the overburden are but ao few wf the mony 
factors which HOWCO takes into consideration. 

A telephone call to your neonsst HOWCO 
representative could meon the difference be- 
tween profit and loss on your low producing 
wells or better completion of new wells. He'll 
recommend HOWCO HYDRAFRAC only if your 
well onalysis indicates its applica ion. 
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DOWELL SPINNER SURVEY pin-pointed tight zone— 
Selective Acidizing did the rest 


A newly deepened well was producing & bbls. of oil per 
day on pump. Dowell engineers ran a Spinner Survey 
and, on the basis of the permeability profile obtained, 
used the Electric Pilot to acidize selectively only the 
newly deepened section. The treatment increased 
production to 65 bbls. of oil per day, flowing. 


Relative permeability profiles made with the Dowell 
Spinner are valuable in planning completion and 
workover programs. Spinner Surveys also are used to 


determine the relative production of different zones in 
a producing gas or oil well; to locate points of lost 
circulation, holes in pipe, leaks in casing seats and 
leaks in bottom hole plugs. 


For more information about the Dowell Spinner and 
the other valuable Electric Pilot Services offered by 
Dowell, call the nearest Dowell Station. 


DOWELL INCORPORATED 
TULSA 3. OKLAHOMA 


Subsidiary of The Dow Chemical Company 


SPINNER SURVE) 


Ask your nearest Dowell station for complete information on these Lowell 
Pilot Services, Plast Service, Chemical S« 
Service for heat exchange equipment, Jelflake, Paraffin Solvents, Magnesium 


products: Acidizing Service, 


Corrosion Control and Bulk Inhibited Hydrochloric Acid 
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DEFINING BRANCH INTERESTS 


HIs Petroleum Branch conducted a 

among the membership to determine, among other things 
where the professional interests of the individuals lie. The 
resulting tabulation, which incidentally was made by a di- 
interested firm, successfully nailed down those interests, mean 


while channeling them into definite categories. The 


spring. the survey 


“survey. 
was actually a census of the membership to a certain degree 
All members, associate members and junior members located 
in the Americas were circulated a questionnaire, some 3.600 
such forms being sent out. Student members of AIMI 
excluded from the survey because of the obvious reason that 


were 


most have not decided, or been given opportunity to decide 
just where their interests in the industry fall. 

The return of the questionnaires was statistically gratifying 
about 50 per cent of those questioned filling out the rather 
1.714 com 
pleted forms were returned to Branch headquarter- 


simple form and returning it. In actual numbers. 


Each person questioned was asked to classify himeelf in 
the field of his primary professional and technical interests 
Such fields were listed as Exploration (either geophy sic al or 
geological). Drilling (making hole: equipment and materials) 
Production (research, production 


reservoir engineering oF 


operations’, or the member could indicate that his interests 


were in all these categories. 


AS WAS expected, the majority of the Branch membership 

A is interested in and engaged in some phase of production 

The ratio of membership interest, on the basis of LOO, is 
Exploration (Geophysical and Geological) 20 
Drilling (Making hole, equipment and materials) 23 

Taking a closer look at the largest segment of the member 
-hip, ie., those in production, we find that nearly half (48.4 
per cent) are classified in reservoir engineering. 46.2 per cent 
are at production headquarters, 34.3 per cent are in field pro 
duction and 26 per cent are in research. These percentage fig 
ures obviously do not add up to 100 per cent because some 
members indicated interest and work in more than one cate 
gory. 

Pursuing the analysis further, this time dealing in an actual 
count rather than in percentages, we find that 446 “interest.’ 
were expressed in research, 829 
790 “interests” were expressed in 
headquarters production operations and 585 “interests 


“interests” were expressed 


in reservoir engineering, 
were 
expressed in field production operations. 

The word “interests” is used instead of the word “persons” 
because the members very frequently indiqated an interest in 
more than one category. 

A breakdown of membership job classifications revealed 
that 37.4 per cent of the members who returned the question 
naire are petroleum engineers, 13.8 per cent are petroleum 
geologists and geophysicists, 13.7 per cent are company exe 
utives, 6.7 per cent are chief engineers, 5.8 per cent are pro 
duction superintendents or foremen, 3.2 per cent are drilling 
executives or engineers, and 1.8 per cent are gas engineers 
All these members are in oil producing companies. Some 11.5 
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per cent of those returning the questionnaire indicated that 
they are service company executives or engineers and another 
educators, bankers, lawyers or “miscel 


6.1 per cent are 


laneous.” 
Thee 


number 


taking the 
of check marks made in the various classifications 


percentages were compiled simply by 
and dividing them by the total number of returns. But what 
from all this data, does the Branch expect to gain? We are not 
in the business of gathering statistical information merely a- 
a mental What 


exercise or for the sake of statisties alone 


then is the purpose 
7 AIME is a service organization primarily. [t services 

the interests of the industry and the interests of its mem- 
bers. It “promotes the science of the economic recovery of 
might add here that Perroteum Tecnu 


NoLoey is the voice or the medium of expression for that pro- 


petroleum,” and we 


motion. The advancements in technology in the petroleum 
a part of the history of AIME. The Transactions 
history 


industry are 
are the books which have recorded the major tech- 


And, 
those 


nological advancements made down through the years 
add in all 


found 


that in 
than a few 


the membership might modesty, 


Transactions may be more classics of 


research 


The survey. then, further interests of the 
membership, whether those interests lie in production, explo- 
ration or drilling. It reveals in what direction the thinking of 
running. And at the same time, the findings 
of the survey indicate the emphasis which should be placed 
on the appearing in the literature. Along 
that line, it would seem then from the survey, that the major- 
ity of the membership is interested in the technology in drill- 
ing and production. This ts not to say that exploration should 
be ignored in the literature, but rather it should be dealt 
with in preportion te the interests of the group. 


defines the 


the members is 


technical papers 


In addition, the survey will greatly assist the officers, com 
mittee members, the Branch staff and others who are engaged 
in the management of Branch affairs. 


CHARLES B. CARPENTER DIED JUNE 10 

Charles B. Carpenter died suddenly at his home in 
Dallas on June 10 from what was apparently a heart 
attack. 

He had been nominated for Chairman of the Petro- 
leum Branch for 1951, as announced on page 12 of 
this issue; his tragic and untimely death occurred as 
the issue was on the press. His successor as chairman- 
nominee will be announced later. ; 

Personal friends have established a memorial fund 
at Southern Methodist University in Dallas for him, 
because of his long interest in the work of that insti- 
tution in training students in the applied sciences. 
Those wishing to make a contribution to this fund as 
an expression of sympathy should send the contribu- 
tion to: The Treasurer, 8.M.U., Dallas, Texas, marking 
it “For Carpenter Memorial Fund”. 
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By George R. Hopkins 


National Security Resources Board 


i gon rate at which the domestic oil industry will be dis- 
covering new crude-oil reserves 15 to 20 years from now 
is of vast significance to national security and prosperity 
This is because this rate has a direct bearing on such impor 
tant factors as imports, offshore drilling, and the development 
of a synthetics industry. 

As is well known, the oil shortage of early 1948 was trans 
formed into a flood in early 1949, this largely because of the 
warm winter of 1948-1949. Much oil began to flow out of cer 
tain official ears. It still does, the only difference being that 
it is now mostly gasoline instead of crude oil 

Phat old adage about all winds doing some one some good 
applies in this case as the shortage seare dissipated much of 
the complacency as to oil supply that had developed in 1946 
and 1947, partly as a reaction to the apprehensions of the 
war. The old prognosticators as to crude-oil reserves con 
tinued as the butt of the “always have — always will” school 
but, generally speaking, more and more thought began to be 


‘directed toward future possibilities and contingencies and 


toward the plans for meeting them. 

Primarily, this paper looks ahead 16 years on the basis of 
what has happened in the last 12. However, as the principal 
conclusions relate directly to the origin of the first crudes 
about half a billion years ago, it is pertinent to consider 
briefly what probably took place in those days 


Gravity vs Depth vs Age vs Sulphur 


It has been shown that, in general, gravity increases di 
rectly with depth and with the age of the formation. That 
broad statement will immediately call forth many exceptions, 
such as the relatively low gravity of Cambrian crudes. the 
Pennsylvania crudes of the Rocky Mountain States that are 
heavier than the Permian crudes above them, and so on 
Most geologists are more interested in why there are excep 
tions, as their characteristics are keys to anomalies in their 


geological histories 


A fairly detailed examination of the gravities and age- 
shown in the AIME Transactions of 1948 showed the follow 
ing unweighted average gravities 


Pliocene -—- 22° Permian 3 
Miocene 26 Pennsylvanian 8 
Oligocene 30° Mississippian 8 
hocene Devonian 
U. Cretaceous +3 Silurian ? 
L.. Cretaceous $4 Ordovician 
Jurassic 38 Cambrian 3 
This article is an independent study and does not necessarily reflect 
he viewpoint of the National Security Resources Board or the AIME 
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A Projection of Oil Discovery... 


AN NSRB MEMBER SEARCHES THE FUTURE FOR PRODUCTION FIGURES 
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The “irregulars” in the above table are the Eocene, the 


Permian, and the Cambrian. Most Eocene crudes occur in 
South Texas. They are found considerably deeper than most 
Cretaceous crudes, which may account for the difference in 
«ravity. Most of the Cambrian crudes lie at fairly shallow 
depths and indications point to weathering at some time in 
the past. The irregularity of the Permian crude is discussed 
tie low 

Fig. | was prepared to show the depth-gravity relationship 
for a young crude (Miocene) and for an old crude (Ordovi 
cian), It was not possible to select a specific formation of the 
Miocene as that young age period is difficult to break down 
but in the case of the Ordovician the Ellenburger formation 
of West Texas-New Mexico was selected. The Ellenburget 
crudes had an average gravity of 43° and an average depth 
of about 9.000 ft 

If the relationship between depths and gravities in Fig. | 
had been direct it would have shown two straight lines instead 
of the two somewhat irregular bands. However. the general 
relationship is evident. The Miocene band is the more con 
clusive because the erudes are much younger and present 
depths have more significance than with Ordovician crudes 
which have been subjected to many geological and chemical 
changes in the intervening 400 million vears 

It is probably futile to expect too much from a simple graph 
like Fig. 2. It looks as though somebody had used the paper 
lor i dart target However the heavy solid line. centered 
among the gravity-sulphur points declines as it should, and 
the heavy dashed line. centered among the gravity-depth 
points, rises as it should 

Fig. 3 shows the same relationships as Fig. 2. only better 
It would be interesting to know if the flattening of all four 
lines of the two charts at areund 30°) gravity has any 


significance 


Number of Fields 


lurnin now to the more impertant aspect of the proble 
that the change in velume occasioned by the “ripening 
of crude oils over the vears. Table I shows the number of 
oil and condensate pools in the United States that were con 


dered important enough to list separately in the AIMEE 
hapters. The figure as of Jannary 1, 1949, is 7.625, This total 
in itself has little significance other than the fact the nom 
clature committees were able to think up that many designa 
tron Phousands of tin ~hoestrings pow kets pimples stains 
and smells are omitted 

The breakdown of the number of pools by geological age 
hown in Table LL is of considerable importance. The two 
that a 


termine the number of oil fields are 


the quantity of sediments and their age If all geological 
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periods hed had a similar history the number 


would have been directly proportional to age. 1 
the older formations have had a longer period in w 
folded. faulted. and otherwise molded into o | 
Mis 
sissippian, both fairly old geological periods. The reason that 
an old period like the Silurian ha: fields related 
chiefly to the ne deposit 

the fact that the older 


tures harder to find. 


Also 


production by ige 


lable | shows the mosi fields in the Pennsylvanian and 


fewer 


comparative ap ence of mar 


format ons are deeper and 


lable 


perio 


included in are estimates of “pr 


Preultimate repre -ents 
duction plus proved reserves, as distinguished from the 
Table timates for 


mate of which includes e inprove 


reserves 


Average Size of Fields 
Dividing the preultimates of Table 1 by the number of 
With the East 


voungest 


fields gives average pool sizes by ages Texas 
field omitted, the averages show that generally the 
The ay 
have been plotted in Fig. 4. This chart indicates that average 
size for the 
little change 
Eocene was 
of the ripening of erude oils takes place in the first 50 million 


helds with the lowest gravities are the largest 


erages 
geological periods older than the Eocene show 
the The middle of the 
about 50 million years ago indicating that most 


except for Permian. 


vears-. 


average size for Pet 


to the 


The lump representing the larger 


mian fields is related to the lower than average gravity 


type of formation (limestone), and to the higher than 


iverage 
-ulphur content, as already cited. Sulphur apparently exert 
i protective influence over virgin crudes., Sulphur crudes are 
corrosive and expensive to refine and generally have a lowe: 
price. However, the sulphur is a blessing in disguise as the 
that it 
that ripen crude oil over the ages and allow it to be d 
little to the knowledge of 


ripening processes except the thought that it does not seem 


ndications are has inhibited the chemical proce ss« 
ssipate { 
writer can contribute 
logical to expect crude petroleum te remain completely ur 
changed indefinitely. Sooner or later the right chemical com 
According to Brooks 
catalysis of heavy crude oils to lighter oils can take 


binations show up to start a reaction, 


place a 


i low temperature, e.g. although increases in tem 


35 40 “a 
GRAVITY DEGREES 


Fig. 1 — The relationship of gravity and depth for Miocene 
and Ordovician (Ellenburger) crude oils of the 
United States. 
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Fable | 
Number of Oi} Pools and Ultimate Production in the 
United States by Age Periods as of January 1, 1949 
Average Size 
of Pool 


‘Million 
of 


37 
6.048 
2.532 
8.518 
1546 


20 


Ordovietan 
Cambrian 


Pre Cambriat 


TOTAL 100.0 60.380 100.0 


reserves 


proved 
Tex field 
Texas field 


jousand pools that are too small to be recorded 


separately 


perature trom any of several causes greatly speeds the rear 


tions 


In many respects the development of petroleum production 
has followed the history of fishing. Our pioneer settlers soon 
found out, if they already did not know it, that the big fish 
like whale, blackfish, and swordfish were to be found at ot 
near the surface. At first they 
could be caught from the shore. This ease of capture and the 


were abundant and oftentime- 


need for food brought about a rapid depletion. As the demand 
increased and more energy had to be given to catching 


the smaller fish at 50 te 100 feet in depth. Equipment was im 


more 

proved and more men became engaged. The present general 
that American fishermen go farther and farther 
The 


catehing the “freaks” at great depth 


situation ts 
to catch 
fishing in distant field 


less and less trend is toward decision as to 


or having fish farms 


The United States has not run out of large oil fields. There 
is still “whale” — like East 
Texas. Perhaps the reef development in Seurry County could 
be classed that. Some fields of the cod, haddock, striped bass 
still fields that 
passed for bigger game in the early days of the industry are 


room for another stratigraphic 


class are found, and worth-while were by 


being uncovered. But a discouraging number of the new fields, 
can be likened to the 


difheulty, at the bottom of 
in foreign oil fields is being done. 


particularly the deep small, 
freakish fish found. with 
the sea. More “fishing” 


which is comparable to fish farms, is 


ones, 
great 
Secondary recovers 
expanding. 

The comparison above will not set well with a large seg- 
ment of the industry. There are some who still confuse bot- 
tom-hole pressure with reserves. There are others who cannot 
forget that they swam in oil in 1949, that every challenge of 
the past has been met, and that every estimate of reserves has 
proved low. Many of these individuals base their optimism 
namely, total proved reserves and the large 


(3.808.000,000 bbl) of 1948. 


on two figures 


increase in proved reserves 


SECTION 1 


d Millior 
Numbe Per Cent of Bhi Per Cent m7 
70 9 86 
i Oligocen 4 10.0 1S 
Eocen 420) 5 4.2 6 
U. Cretaceous Ho ».8 14.1 194 
L. Cretaceous 64 
L. Cretaceoi 200) 2.6 
jurassic 110 14 i 13 
Triassi 
Permian 100 7,904 13.1 20 
Pennsvivania 1.960 25 10.097 162 5 
Mississipp 1.61 3,377 5.6 2 
Devoniat 10 6 2.130 3.5 
Siluriar Os 14 544 
8 
Including the East 
: Excluding the East 
3 
+ 
aa 


Fig. 2— The relationship of gravity, depth and sulphur 
content for Permian oils of Texas aad New Mexico 


Surveys of Reserves and Discovery 


Two detailed and valuable surveys of oil discovery are made 
each year. One, by a committee of the American Petroleum 
Institute, covers proved reserves by states divided as between 
reserves of new fields and reserves added by extensions and 
revisions. The other survey, by a committee of the American 
Association of Petroleum Geologists, covers the results of 
wildeat drilling and includes estimates of ultimate produr 


tion, or total reserves, of new fields 


The survey of the APL is widely published and much quoted 
Untortunately, because of their need or desire for brevity. the 
quoters often misinterpret the data. Thus proved reserves are 
sometimes taken to represent all future production, and the 
ratio of reserves to consumption ts taken as an indication of 
the time of exhaustion. Even without misinterpretation the 
two commonly used figures, total proved reserves and total 
net udditions for the most recent vear, are misleading to the 
layman, as without further explanation they give the impre- 
sion that recent discovery is rising instead of falling. By 
themselves the two figures of 23 billion bbl of proved crude 
oil reserves and nearly 4 billion of additions in 1948 look 
imposing until it is realized that the favorable prices and 
rising demand of 1947 and 1948 brought forth much oil that 
had been semi-proved before. The most important figure ir 
the APL survey is that of proved reserves of new fields and 
pools, which for 1948 was 396 million bbl 


On the last page of the other survey the explorator 
drill ne report is a table showing estimated ultimate fort 
new fields by vears grouped according to size, This is without 
doubt the most informative and valuable table published on 
the subject of discovery. As it is fundamental to the conelu 
ions of this paper it is repeated herewith in full as Table TI 


ind is shown graphically as Fig. 5 


\ccording to Table Hl. despite a continaually expandin 
wildeat program, fewer and fewer large fields are being found 
More and more “discoveries” are being made. it is true. but 
many of them are not large enough to name. Although it 
tee early to appraise the ultimate possibilities of the discos 
eres of 1948 and 1949. and consequently such figures are not 
shown in Table Ul, it is a virtual certainty that the reef di- 
covertes of Seurry County, Tex.. will constitute the fir 


hig tind since East Texas 


This brings us to the all important aspect of the finalit 
these estimates of ultimate production. Will future drilling 
prove them low? The answer is that it will but mot to the 


extent generally believed 
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Ultimate Production vs Proved Reserves 


Dividing the API total of additions to re-erve we 1936 
by the total for new fields and pools give. a ratio of 5.4 The 
comparison is not exactly correct as much of the addition to 
reserves came from fields discovered before 1937, but it 

irate enough to demonstrate the point. This ratio of 5 
ir one, is the basis of most estimates that eventualls 
raise the initial estimates of proved re-erves 
ix fold 


Referring again to Table Il, these estimates are for udtimat: 


production not proved reserves. The discoveries of 1938 have 


id at least 10 vears of development to prove themselves, 1939 
has had nine years. and se on. “The exploratory committee 
was interested in the extent of its upward revisions. hence a- 
of January |. 1949. made a reappraisal of the revisions back 
to 1938 This reappraisal showed that it had made more 

wnward revisions than it, had upward revisions. Because 

f the open-end nature of the reserve groups it is probable 
that the average upward revision was larger than the avera-e 
dowaward revision. However, it is doubtfal if the 
n ultimate was more than 10 per cent as the 
five irs of development 

The conclusion seems to be that we will be fortunate if the 
preliminary estimates of ultimate production of the explora 
tory committee are eventually increased by 50 per cent. and 

proved-reserve estimates of the API for new fields are 
tripled. It stands to reason that with the fields getting <rmallet 
ind smaller the first wells drilled reveal a relatively higher 


proportion of beth total reserves and proved reserves 


Trends in Discovery and Discovery Techniques 
This indicated de in discovery did not come overnight 

ind has not been unnoticed. For example. in 1943 MeCollum?* 
pointed to the decline in average size of new discoveric and 
vrote muir finding field is becoming sterile from being con 
tantly plowed over.” Valiant and costly efforts to avert. it 
have been mace Thus since the wal the increase in number 
of exploratory wells drilled has been as follows 

Number Per Cent Increase Overt 

Drilled Previous Year 

5.613 

9.753 

6.775 

8.013 

9000 


Fig rhe relationship of gravity, depth and sulphur 
content for Pennsylvania oils of Wyoming. 
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Phe increase in footage drilled has been relativels 
due to an increase in the average depth. On top of that, the 
increase in costs has been even greater, due to the geometric 
rise in such costs with greater depths and due to the material 


rise in all costs. 

Thus before attempting to 
to 1965 we are faced with the fact that a major 
effort since the 


projec disc overy 


war has failed to reverse the genera} dow 
ward trend of discovery. It would be easy to sav that we car 
not long continue to drill more exploratory wells each ye 
because of costs and the lack of desirable locations. Further 
more, it would be simple on paper to project the downward 
But the petroleun 


industry is neted for upsetting pessimistic predictions. S« 


trend in size of new discoveries to zero 
it has refused to be sold short on either supply or de ! 
the estimates of future discovery, cited below. and 
Table IIL. are 


more 


Pherefore 


shown in based on the supposition that bys 


drilling wells, including many in the offshore areas 
and by discovering new techniques. the industry will be able 
to maintain the present volume of discovery uninterruptedls 
1965. A further that the 


profit: incentive for exploration will remain essentially ur 


through necessary assumption is 
changed and that a growing scarcity of prime locations will 
have no material effect on drilling. The problem then becomes 
one of determining the extent to which production between 
1949 and 1965 will be affected by shifting primary reliance: 
from hundreds of large fields to thousands of small ones 

What about secondary recovery, unitization, closer spacing 
and more efficient primary recovery? Should special provisions 
be made for them in estimates of future reserves ? 


Table Il 
Number of Fields Discovered Each Year. From 1938 
to 1947, Inclusive, in 17-States Area, Grouped Accord- 
ing to Total Ultimate Reserves! 


Reserves Group 

Year of \ B ‘ Pots 
Discovery Number of Fields Discovered in Year Ir te to I 
1938 4 23 8 

1939 l 65 2 ) 
194 It 16 118 24 22 
194] ) 15 73 144 2 
1942 0 5 155 25 
1943 2 13 63 201 
} l 9 152 
1945 2 2 9 42 173 24 

1947 0 6 8 Mi 212 18 29 


AAPG, Committee on Statistic ff Exploratory D 


Prepared by 


million or mor 


illion bbl 


and 10 milior 


million bbl 


Secondary recovery will undoubtedly expand but 1 
hot represent a net gain in reserves as some of the oil has 
already been included in estimating present proved reserves 
ipplicable to 


expensive and is only 


fields. 


Secondary recovery. is 


some of the relatively shallow 


offers the best 
unitization the 


Potentially, unitization 


Under 


at a rate which approaches the most efficient rate. However 


opportunity of 


creasing reserves. fields are produced 
. 


progress toward unitization is slow, because a “dollar toda 


is worth more than two dollars five years from now ind 


because the obstacles. legal and otherwise. are formidable 


As for closer spacing, calculations show that in son 
spacing it will take 1.000 vears for some oil to 
well. Considerable of this oil that was destined for 


with wide 


reach a 


1950 


June, 
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Statistics on Crude-Oil Reserves of the Loited States. 


1949 | Millions of 


January | 


ma 
Ultimate 
‘ ( Gre Group Grou United 
I! VI States 
“ t i 120 
‘ 
6.008 i 
Rene 
0 27.452 i +621 
‘ the AIMEE, APT, and Oil and Ga 
J ‘ 
n ‘ f field nad ole) discovered before 1045 
‘ d ered frem 138-1945, inclusive 
I exne f 
Ir th field and liscov ered » t January 
b i I, amd 
All © fle be scovere after January 
\ field ered or t « dines od 


production in the year 2950 is being captured by the drilling 
However, in 


aft insicle 


lon ations that is by closer 
the shallow fields most of this oil has already 
im the many of the deep fields close spacing is 
net economical and the additional inside wells will probably 


drilled 


Inprevements in primary 


spacing. 
been ine luded 


reserves 


never be 

Most 
costs but do not add to the 
today but 


new methods generally apply to certain types of fields and 


lower producing 
reserves to be recovered The oil 


Furthermore 


recevery 


comes out faster slower tomorrow. 
ire used by comparatively few producers in those fields. 

The expectations of the four methods of increasing reserves 
listed above 


in the distant future crowds gather to witness the production 


ire therefore less than commonly supposed. When 


of that last drop of profitable erude oi and the statisticians 
their books on 


mav be shown that ine 


close iltimate produc tion and past produc thon 


reased costs did more to curtail the 


life of crude-oil production than seience did to prolong it 


Estimates of Total Reserves 
Table vary 


Never was 


The feelings of this writer as regards from 


of authorship to a desire to thraw it away 


more ittempted with less 


The reader will recognize some of the ultimate production 


estimates of Table Ill None are conipletely original, The 
offshore estimate ef 20 billion bbl looks low in comparison 
with the 100 billion of some authorities, but the latter is based 
ilmest entrely on areal extent and net on geology 


Continued on Page 6, Sec, 2 


The relationship of average size of oil pools in 
the United States to age. 


from 1949 
| 
ae 
¥ 
4 
} 2 
ns ee 
\ 
25 to 50 million bbi 
10 to 25 
D be ween | ||) 
} ‘ than | 
sbandor : 
4 
‘ 


ANOMALIES IN THE MEASUREMENT OF WETTING LIQUID 


PRESSURE GRADIENTS 


WALTER ROSE, MEMBER AIME, AND BERNARD GREIFER, GULF RESEARCH AND DEVELOPMENT CO 


PITTSBURGH, PENNSYLVANIA 


The purpose of this note is to call attention to a source of 
diffeulty which can be responsible for inaccurate estimate 
of wetting liquid pressure gradients in mixture flow experi 
ments of the Hassle: ty pe It has been our experience occa 
sionally to observe what were indicated to be negative pressure 
gradients, and these were regarded as anomalous in the sen-« 
that physically they seemed to contradict the requirement that 
the flux be in the direction of the potential field 


At first it was thought that our scheme of assembling bar 
riers and core sample led to such asymmetry in the distribu 
tion of isobars that the manometric leads at each end of the 
core were responding to internal pressures (within the core 
sample) which could be either positive or negative with 
respect to each other, and which in fact might tend to reflect 
m different effective core lengths in an unpredictable fashion 
as the wetting liquid saturation was changed. However, no 
compelling evidence of this possibility has been established. In 
addition, we were cognizant of the requirements to be satis 
hed in selecting manometric mstrumentation to minimize the 
delay in response of the manometer to the differential pres 
sures being measured, and were thus assured that our observa 
tions of anomalous pressure gradients could not be explained 


by faulty instrumentation 


What we suggest is that if a leak sink oecurs in the fluid 
lines connecting the core to either side of the differential 
manometer, errors exceeding 100 per cent may result in the 
estimation of wetting liquid pressure gradient, even though the 
leak is of such small magnitude that its existence would tend 
to be obscured by evaporation effects. This is because in 
svstem with leaks at the spree ified plac es, the manometer res 
ords at steady state the pressure drop across the manometer 
barrier elements in addition to the pressure drop across the 


core sample 


This possibility will be illustrated below analytically and 
by numerical example for the special case where the leak 
eceurs on the high presure side of the core, since we are 
especially desirous to explain the significance of our observa 
tions of the so-called ne gative pressure gradients It will be 
indicated, however, that leak sinks on the low pressure sid 
of the core can account for observations of anomalously 
values of pressure gradient. and that multiple leaks on 


sides of the core can provide for some compensation so 


10 SECTION | 


the errors m pressure estimation are reduced. However, the 
major point to be emphasized is the fact that the impractical 
ity of detecting the small leak sinks which give rise to the 
dithculties makes it a complicated task for the experimenter in 
t particular case to know with certainty that his estimatior 
of pressure gradient lies within the limits of error which ean 
be tolerated 


Fig. | shows the electrical analog of the flow <vstem we 
have employed in our studies. The inflow and outflow barrier 
K,, and R the manometer barriers, R,., and KR and the 
core sample, R for a particular fluid saturation and dis 
tribution are all designated as resistance elements: the 
flowmeter is designated by an ammeter, A; the pressure source 
is designated by E; and the manometric device is designated 
by the voltmeter, V. Included in the circuit are the variable 
resistances, R, and R,, which may be regarded as the leak 
sinks, and which. in general, can vary in magnitude from zero 
(i.e., a large hole or shunt in the svstem) to infinity 
leak). Upon application of Ohm's and Kirchoff’s laws to ti 
eireuit of Fig. 1, one obtains the following expressions 


interest which hold when R, 20 and R x 


rate of flow throug! 
is defined by 


whereas the press { the manometer is 


express the per cent error in pressure 


JOURNAL OF PETROLEUM TECHNOLOGY June, 1950 


: Technical Notes 
4 } 

E(R. + Ry.) 
As (1 
‘ 
| 
RK +R RK, + 
+ 
S Phe pressure drop across the core, P.. is given by 
= (RA. + RY 
(2 
, 
; 

P.-\ (Ro R 
errer 100 100 
[R. (R.+R,,) 

ae 
a; 


In the above equations when the pressures, E. V. and P., 
are expressed in atmospheres and the flow rates in cubic cen 
second, the resistance will be 
in units of (atm.sec.cc.), and will be defined by Posseuille’s 
or Darey’s law depending on whether the flow is directed 
through a hole as in the case of a leak, or throug! 
media as in the case of the barriers and core 


timeters per parameters, R 


porous 


Eq. (1) shows that the rate of flow through the leak, Q,. is 
zero when R, is infinite, but of finite magnitude (proportional 
to the various 
is finite or zero. On the other hand, Eq. (4). 
difference between P. and V in terms of R, and the 
elements of the that 


resistance elements of the system) when KR 
in expressing the 
other 
shows when 


resistance 


\ will be negative. although the true pressure drop acrose the 


core, P When R 
R, 


is always positive is equal te or greater 


than \ will be positive. although it may still be in 


error. It should be noted that positive, albeit false values « 


V. exceeding P. in magnitude. are obtained when the leak is at 
Y instead of X. 

\ numerical examination of the equations given above em 
phasizes the difheulty of obtaining reliable estimates of P 
from a measurement of V when R, is finite and R, is infinite 
For example. if R, is assumed to be 10 atm.sec.. cx 
lent to a 100 md. core, | 5em., A 
if Ry. Ru. Ry. Ry. are assumed to be 500 atm.se 
valent to | md. barriers of usual dimensions), 


will he 


(equiva 


5 cm’, e.p.). and 


equi 
then the error 


in pressure measurement about 10° per cent when 


* On 
10 increases the 
error to 100 per tx 10 
sec.), and further decreases in R, result in the observation 
lt is thus seen that 


2.55 x 10) atm.sec and about 10° ex 


1 other hand. decreasing R, by a factor of 


cent (while increasing Q, to only 
of the so-called negative pressures at \ 
leaks of such small magnitude that evaperation effects would 
nonetheless are sufficient in cer 


Hassler 


tend to conceal their existence 


tain cases to introduce pressure anomalies in the 
scheme of pressure gradient determination 

We do not presume to offer a general solution for the prob 
lem of leak control as discussed in this nete, it being realized 
that precautions to avoid detectable leaks are followed as com 
mon practice. However, the fact that leaks might escape detec 
difheulty 


having permeabilities as high as will be compatible with the 


tion nonetheless cause suggests the use of barriers 


desired barrier displacement pressure properties. In any 


that a 
made. according to the method outlined in this note, to investi 


event, it is our recommendation numerical check be 


gate the possibility of encountering the leak-caused pressure 
anomaly in each particular system which is being investigated 

Such a check involves postulating the minimum value ef Q 
which sufhciently exceeds evaporation rates so that it can be 
to calculate the values of R, 


detected, and using 


when substituted in Eq. (4) give the error in measure 
nent, Alternately, if the leak oecurs at the point Y or simul 
taneously at the pots \ and Y 


for the 


whicl 


other more general equations 
per cent error can be derived in tae manner indicated 
ibove, to test the probability of encountering errors in pres 
ire estimation 

REFERENCE 


Hassler, U.S. Patent 2.345.935, April 4, 1944. ® 


two atmospheres, Note that 
equivalent to 14 hours per 
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of AIME. In 1945 he was chairman of the 


NOMINEES FOR PETROLEUM 


The Branch Nominating Committee, composed of Lloyd E. 
Elkins, chairman, W. B. Berwald, E. R. Brownscombe, F. M. 
Nelson and J. H. Thacher, has designated the members pic- 
tured on this page as nominees for positions in the Branch 
government. Article IX of the By-laws calls for publication 
in June of-the pictures and biographies of these nominees 
Any group of 10 members may submit additional nomina 


Charles B. Carpenter for 


he attended public schools there but mig 


education, receiving the BS 
busy engineering pipe lines 
Okla.. 


he began his career 


and constructing wate 


with th 


supervising engineer He is the 


he was treasurer of the 


member of AAPG, Sigma 


Lincoln F. Elkins for Vice-Chairman — \ graduate in pets 
the Colorado School of Mines in 1940, he attended the 
taking graduate work in petroleum engineering. The 
Stanolind Oil and Gas Co. as 
two years he was with the Continental Oil Co. as production engine 
by the Sehie Petroleum Co 


Universit 
next tour 


a research engineer in reservoir en 
as special projects engineer 


Its Conduet and Criteria for Evaluation and 


formance A Unitizved Pressure Maintenance Project 


Paul R. Turnbull for Vice-Chairman — 


of Oklahoma in 1929 with a I 
ition with Humble Oil and | 
Texas areas. He was division 
headquartered at Corpus Ch 
became manager of 
Christi. He served 
ind as a director in 1948 

n 1999 served as vice-chairn 


is the firs 


\ native of Fort W 
ittence 


John S. Bell for Executive Committee — 
his publie school work in that city and in Austin, Tex. He 


Institute and in 1930 received his BS in petroleum engineering from 


ifiliated with Humble Oil and Refining 
transferred to the petroleum engineering 
Texas, North 
Ivler, Tex. At present 
Kast Texas of the Southwestern District of API 


homa. In 1933 he became 
in July of that vear wa 
in that companys Gulf Coast. Southwest Texas 
ind is now division petroleum engineer in 
ind is a dit 
latter group al 


Petroleum Braneh’s Production Engineering Committee 


Thomas C. Frick for Executive Committee — |): ines 


he graduated from high school 
na chemical laboratory and 
was emploved by Independent 
He attended the Misse 
degree in petrole um engineer 
Phillips P 


resigned in 1936 to become a 


meters 
was emploved by 
began his present career wit 


lexas and Permian Basin sect 


Sectron He Is alse in 


in civil engineering in 1924 


Branch 1d was 


Pau, | 


He has been the 
tuthor of a number of AIME and API papers, among them being 


drilling anc 
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tions until August 15. A letter ballot, covering all positions 
to which the membership has submitted nominations, will 
be mailed in September. If there are no nominations from 
the membership by August 15, the letter ballot will be 
dispensed with and the Nominating Committee's designees 
will be declared automatically elected. The new officers will 
be installed at the 1951 Annual Meeting in February. 


Chairman — Born December 10. 1901 in Guthrie. Okla 
srated to the University of Colorado for his formal 
From that time until 1928 he was 
buildings. tank farms 


rs ippl es for the 


and pump stations out of Ponca City 
Denver-Amarillo natural gas line. In 1928 
Mines at Dallas holding 


ind co-author of nine publications 1 


e Bureau of today position of 
1947-48-49 
1946. He is also 


Theta Pi and is a Seottish Rite Mason 


regional vice-chairman in 


oleum en neering tro 


y of Texas for one year 
with 


years were 


spent 
gineering. The following 


er, and is now emploved 
iuthor or co 


Ipjection 


“Lance Creek Sun 


After 
gree in petroleum engineering lie y 


ibout from West te te Southwest 


being graduated trom the niversits 
cle 


tehning Co 


moving 
petroleum engineer tor Humble’s Southwest Texas Division 
1946 to At the 
1 production departments of the La Gloria Corp. in 
Texas Section of AIMEE in 1947 
on delegate to the Annual Meeting and 


Production Technology Committes 


risti fre September latter time. he 
Corpus 
of the Southwest 


Nas a sect 


orth, Tex... he complete 
d New Mexico Militar 
the University of Okla 
Co, as a rougl 


Texas division 


Kans... April 20, 1909 
From 1925 to worked 


rtheastern Oklahoma and, for a tine 


it Collinsville. Okla n L925 

the oil fields of No 
Oil and Gas Cer emputing gas charts 
inn lof Mines« 


n tre 


1929 he 


testing gas and gas 
1929-30 and in 1933 received his BS 
Tulsa 


clerical and engi 


University of Following graduation. he 


etroleun o ma neering capacity. and 
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has been chairman of the East 
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the | niversityv of 
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y 
eta 
= 
> 
[ dance Reservoir Pes 

i 
om 

| 
= 

: vision. H rved * 

e is vice-chairman for 

f the Fast Texas Sectior 

116 was hair in of the 
| 
| 
a ber of ALI 
| 
| 


PACIFIC TECHNOLOGY GROUP 


Aspects Of 


Sam T. Yuster, professor at U.C.L.A., 
presented the introduction to IL con 
templated lectures covering all phases 
of secondary recovery at a recent meet- 
ing of the Pacific Coast District Petro- 
leum Technology Group at the General 
Auditorium in’ Los 


Petroleum Corp. 


Angeles. Chairman C. R. Dodson out 
lined the plans for the extensive series 
of lectures. which will cover such as 
pects of the subject as research, tech 
nology, accomplishments, economic fac 
tors, unitization and legal and legi-la 
tive problems 


Yuster first presented a definition of 
secondary recovery which restricted it 
to recovery operations conducted after 
the exhaustion of native ener 
ey and he discussed the reasons for 
considering commencement of second 
iry recovery before the primary eco 
nomic limit is reached. There are eco 
nemie and engineering reasons for each 


type of operation. 


\ brief history of the development 
of water flooding was presented. Joh 
Carll. of the Pennsylvania Geolog 
cal Survey. suggested the practice 

1880. Shortly there 


apparently 


water flooding i 
after water flooding was 
started unintentionally in the course of 
depleted In these 


bearing zones were net 


ibandoning wells 


wells, water 


adequately isolated from oil bearing 
measures, and the migration of wate: 
into the oil sands through the well bore 
caused increases in oil production in 
surrounding wells. Because of restric 
tions against such practices. the appli 
cation of water flooding spread surrep 


titiously for several vear- 


Water flooding was legalized in New 
York in 1919 and in Pennsylvania in 
1921. The progressive line drive type 
of operation was instituted by the For 
rest Oil Co. in 1922. By 1924 the five 
-pot pattern of well spacing was adopted 
for secondary recovery operations and 
for economu reasons some were con 


verted to the nine-spot pattern, The 
practice of injecting extraneous water 
from the surface commenced in 1925 


and in 1926 coring of the oil sand wa- 
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By Milan G. Arthur 


started in Pennsylvania and the first 
crude methods of core analysis came 
inte use. The next step in the advancing 
technology was the development ot 
methods of water treatment. Research 
was instituted on July 1, 1929. when 


the Pennsvivania Legislature made a 


biennial appropriation of for 


production research it Pennsvivania 
State College 

The erit of fields 
to success water flood were dis 
cussed. The most desirable 


ater flooding is the 


of susceptibility 


productior 
mechanisn 
depletion ve drive with very lim 
limited 


lt Where water encroach 


ited water vachment and 


gravyits 


Recovery Series 


SAM T. 


Keynotes Secondary 


ment ha been sufheient to break the 


continuity of the oil pliase in the sands 


then fail of water flooding can be 
factors include the 


Geologic 


expecter 


macroscopic consideration of sand 


depth “I of reservoir, size ot res 


voir. stru re. faulting. lensing 


type ol or either limestone 


sand. The microscopic factors are 
ture, anisotrophy. and mineralogy of 


the resers It appears that tight sand 
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econdary Recovery 


at shallow depths are undesirable since 
under such conditions insufficient pres 
sure can be applied to achieve an eco 
nomically satisfactory rate of flooding 

The principle limitation of low per 
meability seems to be the restriction on 
rate of flooding. The upper limit of 
permeability for water flooding may be 
established bv the 
which gravity segregation of fluids o« 


magnitude above 
eur and primary recovery of oil by the 
mechanism of gravity drainage is se 
urge that recovery of oil by water flood 
ing is not attractive. Fractured or cay 
ernous limestones appear to yield exces 
ive bypassing of water. Uniformity of 
sand characteristics is desirable. In 
some samples of the Venango sand. 


laboratory measurements indicated a 
shadow effect cast by large pebbles in 
the sand resulting in bypassing of a 
considerable portion of the oil The 
eflect of various minerals on the wet 
ability of sand te water or to oil is an 
important factor. Increased variation 
of permeability accentuates the bypass 
ing of water, but this can be offset 
omewhat by selective plugging, delayed 
drilling. corrective shooting, multiple 
completions, and cementing of casing 
followed by gun perforating. The mag 
nitude of interstitial water saturation is 
mportant. and saturations equal to or 
less than the equilibrium water satura 
tion are usually satisfactory. Existence 
of a mobile water phase may give high 
water oil ratios early in the operation 


if the flood 


\t water saturations below the equi 
librium capillary value. it is believed 
that recovery is not as great a portion of 
the oil in place as is the case when 
interstitial water is at the equilibrium 
imount. Although there are certain lim 
itations on oil saturation for successful 
flooding. it is dangerous to rely on any 
irbitrary value since high saturations 
ilone may not yield profitable results 

In some cases, such as the Black 
sands of Oklahoma and Kansas, some 
of the apparent high oi! content will re 
from destructive distillation of solid 
bitumens in the sand if retorts are used 


Continued on Page 20, Sec. | 
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JOINT MEETING 


Two hundred and thirty-two AIME 
members, students and guests converged 
on the quiet campus of the University of 
Tulsa May 12-13 to observe the second 
annual Joint Meeting of the Mid-Conti- 
nent, Tulsa and Oklahoma City local 
sections and the Student Sections of the 
University of Oklahoma, the Oklahoma 
Institute of Technology of Oklahoma 
A&M College and the University of 
Tulsa, the latter acting as host 

Also participating in the meeting 
which saw Il professional, graduate 
and undergraduate papers read at two 


Local Sections, Students Convene At 


technical sessions were the Oklahoma 
University and Tulsa University chap 
ters of Pi Epsilon Tau, honorary petro 
leum engineering fraternit 

The technical sessions were marked 
by good attendance on the part of mem 
bers and students alike and the annual 
banquet held in the university's new 
and yet incomplete Student Union 
Building attracted 163 persons who 
heard Morris M. Blair of the school’s 
Department of Economics chide the 
government for what he termed “waste 
ful spending and the approach of state 


socialism,” 


PRIZE WINNERS in the graduate and undergraduate student paper contest 
received copies of Morris Muskat’s Physical Principles of Oi Production and 
bound volumes of Travsactions. First place winners in the graduate contest were 
top photo, J. W. LaRue and D. A. Wilson, shown being presented their hooks 
by P. P. Manion, Jr. In the lower photo, Manion makes the award to first place 
Webb and J. A. Andruske 
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winners in the undergrauate croup, G 


JOURNAL OF PETROLEUM 


TECHNOLOGY 


Highlights of the opening-day session 
veld May 12 in Lorton Hall, were the 
readings of the papers entitled “South 
west Antioch Gibson Sand Unit” by 
lr. E. Ockershauser of Globe Oil and 
Refining Co., Oklahoma City; and “Li 
quid Fuels from Oil Shale” by Boyd 
Guthrie. chief of the Bureau of Mines 
Oil Shale Demonstration Plant at Rifle 
Colorado. 


Ockershauser aroused a good deal otf 
interest with his paper, finding it rather 
dificult to take his seat as question- 
were raised for a good half-hour after 
his conclusions were made. Guthrie at 
tained the interest of the audience de 
spite his hauling-coal-to-Neweastle type 
subject. He hastened to point out, how 
ever, that producing petroleum (he used 
the word for want of a better one) from 
shale (actually not a true word, either 
for the formation) in no way stands in 
competition with standard petroleum 
recovery practices. 

Guthrie claimed that the Bureau of 
Mines is perfecting the operation in the 
event present petroleum reserves are 
depleted to the danger point and fuel 
oils must be attained by other mean- 
He also explained that) shale-oil ea 
never he used aus a ant in accord 
ince with present knowledge. One slide 


the Bure iu of Mine engineer used Was 


of particular interest to the Oklahoman- 


ind illustrated his oil-shale production 
laims effectively The slide revealed 
x one-ounce shot glasses filled to the 
rim with the liquid) preduced trom 
one small block of shale. An article by 
|. Bo Mull. chemical engineer for the 
Bureau of Mines. published in the Ma 
of TrCHNOLOGY ex 
plained the workings of the process used 
Raith 


Prior to the reading of the above 
entioned papers, the undergraduate 
tudent paper contest Was stage | 
selected paper from each of the pa 
ticipating schools being placed in cor 
etition for prizes provided by the I 
leum Branch and special prizes by 
e Mid-Continent Section. Taking first 
ize in this contest were G. O. Webb 
ind J. A. Andruske of the University 


of Kansas for their paper entitled “Se 


ection of a Computation Procedure for 
rediction of Future Behavior of a 
lution Gas Drive Reservoir The 
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Tulsa Meet 


Branch awarded them one copy of Moi 
ris Muskat’s Physical Principles of Ol 
Production and Vol. 186 of AIME 
Transactions with a certificate stating 
receive Copies of 
1952 and 


that they will also 
Transactions for 1950. 1951 

1953 
Second 


prize in the undergraduate 


contest went to J. L. Sanders of the 
University of Oklahoma for his paper 
“Theoretical Calculations of Relative 
Permeability in Capillary Tubes.” San 
ders was awarded $10 by the Mid-Con 
tinent Section. Third prize went to J. ¢ 
Birtell of Oklahoma A&M College for 
his paper. “Professional Engineers and 
the Union.” Birtell 
the Mid-Continent Section 

Judges for the student paper contest- 
were P. P. Manion. Jr.. chairman, ML. J 
Rzasa, W. L. Horner and W. A. 
Co-chairmen for the May 12 
were Roy H. Smith of Stanolind Oil 


and Gas Co.. and A. W. Walker of the 


University of Tulsa. 


received $5) from 


Brac t 


s@€ssion 


Sidwell of 
the University of Tulsa presided at the 
annual banquet the night of May 12 
Economics Blair alternated 
light with serious notes with the latter 
outweighing the former in his talk that 


General Chairman C. V. 


Professor 


abhered the “continuing devaluing of 
the dollar and its mounting effect upon 
everyone ... even engineers.” The pro- 
fessor told the group that everyone's 
pockets these days seemingly bulges 
with what appears to be money when 
actually the bulge is the hand of gov 
ernment extracting 30 cents on the dol 
lar for taxes. The talk was well re 
ceived. 

The second day of the Joint Meeting 
saw two more outstanding papers read 
and the graduate student paper contest 
“Correlation of 
Data” by Guy 


conducted. The paper. 
Bottom Hole Sample 
Borden, Jr.. and Michael J. Rzasa was 
read by the latter author and met with 
an extended discussion period follow- 
ing. Also E. S. Messer of Continental 
Oil Co. read his paper, “Interstitial 
Water Determination by an Evaporation 
Method” and 
applause for 


was congratulated with 
a fine and clear presenta 
tien 

Winning paper in the graduate stu 
dent “Oil Displacement 
Calculations” by J. W. LaRue and D 
\. Wilson of the University of Okla 


contest Was 
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MEETING 
L to R, Herb Cooley, P. P. 


ACTIVITIES included the inspection of awards (upper photo) by, 
Manion, Jr., A. 


W. Walker and Roy H. Smith. In 


the lower photo, a registration line of students and members forms outside the 


meeting room, J. 


taking the money. Following the meeting, G. C. 


Beesley, secretary-treasurer of the Mid-Continent Section 


MacDonald, back to camera, 


took over the secretary-treasurer office from Beesley. 


homa. The two participants were alse 
awarded Muskat’s 922-page book and 
a copy of Vol 
the stipulation that they will also 


86 of Transactions with 


Transactions vol 


ceive the next four 
umes from the Branch 

\ second prize of $10 from the Mid 
Continent Section was awarded to H. ¢ 
Wachtman of Oklahoma A&M College 
“The Effect of Surges on 
Drilling 
Another $5 third prize award 
Essley, Jr for his 


Combating 


for his paper 
the Carrying 
Fluids 
was made to P. I 


“Method of 


Capacities of 


paper, Loose 
Sands. 

Co-chairmen for the May 13 session 
were F. Weinaug of the 
of Kan John C. Calhoun of the Uni 
versity of Oklahoma and Alfred | 
Schle of Oklahoma A&M College 
Members of the program committee 
were Alton B. Cook 
Hammond and Jack 


committeemen were A.W 


University 


chairman, J. P 
Parner. General 
irrange 
Walker. chairman, Calhoun and Schlem 


mer 
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H. M. Cooley, eutgoing chairman of 
the Mid-Continent Section, was hon 
red at the banquet and announced the 
io'lowing new officers of that section for 
the coming term: Roy H. Smith of 
Stanolind, chairman; J. N. MeGirl of 
Tide Water Associated Oil Co., first 
vice-chairman; Jack H. Beesley of Bat 
oid Sales Division, second vice-chair 
man; and G. C. MacDonald of Gulf 
Oil Co. secretary-treasurer. The new 
Mid-Continent 
mittee consists of J. H. Jennings, Ohio 
Oil Co.; J. C. MeCarthy, Stanolind: 
E. S. Wenger, Amerada Petroleum 
D. B. Burrows, Continental Oil 
Co.; and J. R. Hatfield, Cities Service 
Oil Co. 

At the 


Schlemmer 


Section executive com 


Corp.; 


conclusion of the meeting 


extended an invitation to 
the group to hold the Third Annual 
Joint Meeting next May at Oklahoma 
ASM College in Stillwater. He was told 
the proposal would be put before the 
various groups for consideration, ® 
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SOUTHWEST TEXAS 


Conservation of natural resources on 
a world-wide basis has become a prac 
tical necessity if the forward progress 
of civilization is not to be arrested and 
humanity forced to live on either a bare 
subsistence or a starvation basis 

This dismal forecast was made last 
month before a meeting of the South 
west Texas Section in Corpus Christi 
by William J. Murray, Jr 
the Railroad Commission of Texas who 
spoke on “World-Wide Conservation.” 


However, this meeting also developed 


chairman of 


the equally strong conviction that there 
can be cause for optimism and that the 
problems of finding and developing ade- 
quate natural resources to continue the 
) progress of civilization can be met if 
scientific and practical intelligence and 
friendly cooperation among peoples of 
the world are utilized. Judged by pres: 
Fent trends, the prospect of attaining 
Pthese goals would appear to be slight; 
but since there is a chance of success, 
jengineers who are presumed to have, 
fas a group, the greatest combination of 
Ppractical and 
should not accept failure which ulti- 
Mately must end in catostrophe without 


scientific intelligence 


Having attempted at least to help solve 


Conservation of Resources 


On a World-Wide Basis 


By H. D. Vaughn 


that conservation problem with whiel 
they have the closest relationship, Mur 
ray said. 

With a background of such thoughts 
the problem of conservation of oil and 
natural gas attains greater significance 
Much has been accomplished in the 
utilization of casinghead gas formerly 
flared. Since this gas conservation pro 


gram was initiated in Texas in recent 


vears over a billion cubic feet daily of 
oil well gas formerly wasted is now 
being utilized. Great quantities of lique 
fied petroleum gas and natural gasoline 
which were once flared with the casing 
head gas, are now being recovered and 
utilized. The problem of flaring of LPG 
for which sufficient above-ground stor 
age does not exist to save all that is 
produced during seasons of low demand 
may be met by further progress in the 
utilization of natural underground for 
mations for storage 

Achievements have been made in the 
sweetening and subsequent marketing 
of sour casinghead gas once thought to 
be relatively unusable. This summer a 
plant in West Texas will be completed 
which will treat and deliver to a pipe 
line what is probably the sourest cas 


NEW OFFICERS of the Illinois Basin Chapter are, from L to R, L. W. Swan- 
beck, vice-chairman; Julian Vallette, JOURNAL secretary and director; ©. \ 
Cameron, secretary-treasurer; ©. Y. Herndon, director; Bob Diggs Brown, vice- 
chairman; Richard W. Love, chairman; and R. Ll. McEfee, director 
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WILLIAM J. MURRAY, JR. 


Sounds Conservation Note 


inghead gas in the nation. Net only is 
it new possible to remove the hydrogen 
sulphide content from once useless sour 
gas so that this gas may be utilized. but 
the hydrogen-sulphide removed some 
day may serve as an important addi 


tional seurce of sulphur 


The greatest unselved problem in oil 
ind gas conservation lies in reducing 
the underground loss of oil, but great 
progress has been made and further 
Fields 


which do not possess sufficient natural 


progress may be anticipated 


-ources of energy to attain reasonably 
high recoveries will likely soon have 
plants built to artificially supplement 
while the field is being developed ra 


ther than awaiting depletion 


The Fast Texas field during the last 
eight vears has produced one billion 
bbl of of with a pressure rise 
attrib 


This record in conservation is 
table to a considerable degree to a 
voperative water injection program 
Unfertunately, the conservation prob 
iems in most other large oil fields are 
considerably more complex than in 
East Texas. The Seurry County fields 
which constitute the newest major de 
velopment and which have several bil 
lien bbl of oil in place. will likely attain 
t recovery less than 20 per cent under 
iormal producing methods. Solution to 
the producing problems in this field 
will be complex but a cooperative pro 
gram of gas or water injection, if engi 
neering and legal difheulties could be 
surmounted, would have immense bene- 


fit to the State and to the Nation. ® ® 


June, 1950 


ul | 
| 
| 
a 
7 
| 
| 
| 
| 
| | 


MIS 


SISSIPPI SUB-SECTION 


Oil and Gas Law and the 


The Mississippi State Oil and Gas 
Board had as its guests May 17 the 
members of the Mississippi Sub Section 
and later in the evening the situation 
was rever-ed. 

The occasion was the regular month- 
ly meeting of the Oil and Gas Board 
in Jackson, Miss.. where the Sub sec- 
tion members witnessed eight maximum 
efficient rate of production hearings, 
three proposals for the adoption of spe- 
cial field rules, and four other appli- 
cations. The regular dinner meeting of 
the Sub Section was held in the Wal- 
thall Hotel with the following members 
of the Oil and Gas Board as special 
guests: James MeClure, Jr.. chairman: 
William H. Maynard, vice-chairman: 


EAST TEXAS SECTION 


Last Meeting 


By George W. 


\IME members and their wives and 
dates observed “ladies” night” at the 
May meeting of the East Texas Section. 
One item of business that was discussed 
found the Section voting for the AIME 
All-State Meeting to be held this vear 
at Texas Tech. Lubbock, Tex.. instead 
of at Texas A&M. 

The principal address of the evening 
was given by B. E. Masters, president 
of Kilgore College. whose subject was 
“The Engineer's Responsibility as an 
American Citizen.” Entertainment for 
the evening was presented by students 
of the Kilgore College. under the direc- 
tion of Miss Gussie Nell Davis. During 
the dinner hour, piano selections were 
presented by Lex James, a young pian- 
ist from Kilgore College. Afterward. 
songs were presented by Miss Judy 
Basden. the captain of the famed Kil- 
gore College Rangerettes. and by the 
college’s Barber Shop Quartet. 

The chairman concluded the eve- 
ning’s program with the announcement 
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By Sam J. Poythress, Jr. 


W. C. Leonard, A. B. Williams and 
George M. Ethridge. Jr.. members of 
the beard: H. M. Morse, secretary, and 
}. K. Wright, petroleum engineer 


The evening's featured speaker was 
Ed Brunini. a native of Vicksburg and 
member of the firm of Brunini, Everett 
Grantham and Quin, whose topic was 
“Mississippi Oil and Gas Law and the 
Function of the Oil and Gas Board with 
the Petroleum Industry.” Brunini was 
instrumental in writing House Bill 80 
which is the oil and gas law of Mis 
sissippi and has been active before the 
board ever since its inception 

About 1931-1932 the state’s conserva 
tion laws were considered sufficient, and 
it wasn't until 1948 that a workable law 


of Summer 
Eaton, Jr. 


that this would mark the last meeting of 
the East Texas Section until fall. * * 


GEORGE W. EATON, JR. 
New East Texas Secretary 
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Industry 


was passed, During this time the Mis 
sissippi Oil and Gas Engineering Com 
mittee obtained, correlated, and pre 
served valuable records that otherwise 
would not be available. 


The present law grants power to pro- 
mote and encourage development and 
prevent waste, to adequately space 
wells, establish drilling units, foreibly 
pool up to 40 acres, establish MERs, 
and allocate production on the basis of 
MER and acreage 


The method of presenting data to the 
Oil and Gas Board is deliberately dif- 
ferent from that used in other states. 

H. B. Leeton, Gulf, Laurel, presided 


and announced the appointment of E. J 


(Grady as secretary-treasurer the 
place of D. Clift, who was trans. 
ferred from the area. 

The 89 members present were inter 
ested in the suggestion of W. W. Ram- 
seur that an approach be made to the 
Board of Higher Learning of the state 
and the two major schools to have 
Petroleum Engineering in their curric- 
ula. Ramseur pointed out that although 
the oil industry is one of the major in- 
dustries in the state, there is no op- 
portunity for a petroleum engineering 
education in the state. 

James MeClure. of the Oil and 
Gas Board, added his endorsement to 
the suggestion made by Ramseur and 
the chairman appointed: a committee 
consisting of W. W. Ramseur, chair- 
man; J. K. Wright. and Frank Ko 
kech, who are to investigate this matter 
and present a resolution prior to the 
next meeting. 

Mark Kraus, Humble, New Orleans, 
a member of the board of directors of 
the Delta Section, spoke of the Petro- 
leum Branch meeting to be held in New 
Orleans, October 4-6. Some 1,200 per 
-ons are expected to attend. 

The chairman appointed a committee 
consisting of Sam Poythress, chairman ; 
M. A. Luby, and Lyle Cashion to make 
recommendations with respect to study 


groups prior to July 1. xs * * 
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GULF COAST SECTION 


High-Pressure Gas Production 


By J. E. Kastrop 


The economic value of natural gas 
and its products has focused attention 
on gas and distillate wells. High pres 
sure wells of this type have caused con 
siderable trouble in handling. The prob 
lems of hydrates in high-pressure gas 
and gas-distillate production are known, 
and their solution has been sought for 
a number of years. Two of the pioneers 
in the field of high-pressure gas produc 
tion, Arthur F. Barry, superintendent 
for Superior Oil Co. at Lake Creek, 
Tex.. and Asbury S. Parks, petroleum 
equipment engineering consultant of 
Houston, joined forces to work out a 
practical solution to the problem 

In 1948, a mechanical water knock- 
out was devised which has effectively 
overcome many of the hydrate and line 
freezing troubles. Their investigations 
continued this direction, and re 
sulted in another step toward efficient 
handling of high-presure gas contain- 
ing both water and liquid hydroecar 
bons in the Vapor state Hundreds of 
tests and compilations of data were 
analyzed, resulting in equipment de 
signed to accomplish their purpose: to 
remove as much of the water as possible 
before an appreciable pressure drop, 
and to extract all the recoverable liq 


Fig. 1—Schematic diagram of low 
temperature separation process. 
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SEPARATOR TEMPERATURE is the 
topic of conversation as Asbury 8S. 
Parks, Engineering Consultant of 
Houston, left, and Arthur F. Barry, 
superintendent, Superior Oil Co., stand 
in front of a concrete encased high- 
pressure water-knockout unit devel- 
oped last year. 


uid hydrocarbons practicable at small 
equipment costs. This was accomplished 
by dropping the temperature of the low 
water content gas 

The effect of separator temperature 
on the yield of liquid has long been 
known, but gas control equipment such 
as had been available prevented full 
scale. low-temperature separation. De 
velopment of a free water knockout for 
high pressure has permitted the removal 
of free water ahead of the point of pres 
sure reduction and separations, thereby 
opening an entire ly new field tor devel 
opment mn low temperature separation 
of gas-condensate. A schematic diagram 
of the process ts shown 

\s operating separator temperatures 
were lowered, it was necessary to heat 
the liquid accumulation in the cold sep 
arator. This heating is provided by the 
flow of gas from the well at well head 
pressures through the accumulator 


chamber in the special separator. There 


JOURNAL OF PETROLEUM TECHNOLOGY 


are two distinct parts of the separator 
The upper section consists of a gas- 
liquid separation unit wherein the gas 
passes through without appre iable 
change in temperature. The liquid is 
stripped of the gas and drops dewn to 
the lower chamber which contains the 
heating element. With such a unit, it is 
possible for gas to pass through the 
stripping section at a low temperature 
which results in virtually drving the gas 
of both liquid hydrocarbons and water: 
the liquid drops down to the lower 
hamber where it is heated to about 
70-80°F. This heating prevents any 
slushy material from forming. The high 
pressure gas is cooled somewhat in the 
exchange and then goes through a 
water knockout. which removes much of 
the water before the gas is allowed to 
expand at the regulator, which brings 
about an appreciable temperature drop 
in the gas before it enters the separator. 

This development has not only pro 
vided an extremely drv gas for pipe line 
purchase, but most of the valuable liq 
uid hydrecarbons have been removed 
for additional income to the operator. 
This unit also eliminates a fire hazard, 
and saves a fuel bill since it uses no 
fires whatsoever. The process represents 
a combination of known principles in 
a new arrangement, with the develop- 
ment of individual parts to operate at 
the extremely high pressure and low 
temperatures that are encountered. * 


“ 


Fig. 2 Results of six actual well 
installations showing the volume of 
liquids recovered from the separator 
as stock tank liquids plotted against 
temperature. 
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PACIFIC CHAPTER 


A New Reason 
For Conservation 


In California 


Recent fling of the Federal anti-trust 
~uit against the voluntary conservation 
organization in California is but one 
additional reason for a state oil con- 
servation law, L. A. Cranson, president 
of Oil Producers Agency of Catifort ‘4, 
told members of the Pacific Petroleum 
Chapter at a meeting in Los Angeles 
May 18 

“While all of us who have had any 
connection with the conservation organ- 
ization deny that it has created monop 
oly. as the government charges, never- 
theless the Federal attack demonstrates 
that voluntary efforts cannot be relied 
upon to fully accomplish the desived 
conservation,” Cranson said. 

Cranson’s talk was an explanation of 
the need for an oil conservation law in 
the state. Oil Producers Agency. which 
be heads. is made up of independent oil 
producers in California and is the spon- 
sor of the legislation. 

In outlining the reasons for the 
Agency's sponsorship of a conservation 
law. Cranson noted that “oil is an irre- 
placeable natural resource on which the 
whole present day economy of the Pa- 
cific Coast — and of most of the Na- 
tion, for that matter ~~ depends. Sup- 
plies ot oil in place should be produced 
as wisely as we know how in order to 
assure them as long a life as possible. 
Only in that way is the real best inter- 
est of the public served.” 

He also noted that there is) moch 
greater agreement within the industry 
that state legislation is necessary than 
there has been in the past. Among the 
reasons for this change in viewpoint 
on the part of former opponents are rec 
ognition of weaknesses in the voluntary 
conservation program; the U. S. Gov- 
ernment’s attack on the program; the 
experience of California producers who 
have expanded into states with conserva- 
tien laws and have found it possible and 
profitable to operate under state super- 
vision: the technical progress of the 
industry and the threat of the adoption 
of a Federal conservation law to apply 
in these oil preducing states which have 


pe such law of their own. zx * * 
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DELTA SECTION MEMBERS get together for a brief visit prior to their recent 


meeting in New Orleans, La. They are, 


L. to R, George Russell Lewis, C. P. 


Besse, B. C. Craft, Howard Rambin and R. L. Keyes. 


GULF COAST STUDY GROUP 


Flow Of Reservoir Fluids 


Through Permeable Media 


The Gulf Coast Reservoir Engineer 
ing Study Group met in Houston May 
ll to hear William Hurst present the 
second of two discussions on the flow of 
reservoir fluids. The speaker showed 
how the unsteady state flow of fluids 
through permeable media could — be 
handled by the application of the La 
place transformation to a solution of 
the fundamental equations. While this 
method of solution is not unique. it does 
simplify the tedious calculations and 
give an answer in a shorter time than 
is necessary for application of the con 
ventional Fourier-Bessel series 

Starting with the fundamental Darey 
equation for radial flow toward the well 
bore. Hurst derived the solutions for 
the constant terminal pressure case and 
the constant terminal rate case. In the 
constant terminal pressure case the 
pressure at zero time is assumed to be 
constant and equal to unity at all 
points in the formation. When the well 
Is produced the pressure at the ter 
minal boundary is immediately reduced 
to zero (unit drop) and remains zere 
during production. The tetal amount of 
fluid passing the boundary may be com 


puted as a function of time 
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For the constant terminal rate case 
the pressure is again assumed constant 
throughout the reservoir but after pro- 
duction is started the fluid is withdrawn 
at a unit rate and the pressure drop is 
calculated as a function of time. Hurst 
presented several slides showing how 
the actual pressure-time and rate-time 
curves for a field could be broken down 
into a series of steps which may then 
be summed up to provide data for soly 
ing the equations. He also showed how 
the cumulative production in the con 
stant terminal pressure case and the 
cumulative pressure drop in the con 
‘tant terminal rate case varied with 
time for limited reservoirs. 

In the discussion following the main 
resentation, the speaker pointed out 
that the Laplace transformation gave 
iseful and reasonable answers even 
when some of the data such as perme 
tbility. porosity and sand thickness 
were considerably in error as long as 
bottom-hole pressure and cumulative 
production were fairly accurate. In 
addition the transformation is useful in 
solving problems that are not easily 


adapted to other methods * * 
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TECHNOLOGY GROUP 
Continued from Page 13, Sec. 1 


to extract the oil from the cores. Fur- 
thermore, such bitumens and also waxes 
make a portion of the reservoir prefer- 
entially wet to oil. In the Gaines pool 
of northern Pennsylvania, existance 
of wax in the sand prevented satisfac- 
tory water flooding. Another important 
mobility of 
the water to the mobility of the oil. 

ese mobilities are the combined ef 
fect of and perme 
ability. Water floods have been success 
ful over a wide range of mobility ra- 
tios, In comparison of laboratory 
cited, a tenfold increase in the 
of oil relative to that of the 


factor is the ratio of the 


viscosity relative 


one 
tests 
Viscosity 
water phase resulted in a 6 per cent 
increase in residual oil saturation from 
a value of 32 per cent for the case of a 


viscosity ratio of unity. 


Methods of determining the recover- 
able oil include measurement of oil in 
cores in those cases where the sands 
are shallow and the cores have not been 
subjected to appreciable flushing. In 
deeper more permeable sands it is nec- 
essary to compute the oil in place by a 

iaterial balance calculation. Estimated 
saturations after flooding are deter- 
mined by flood pot tests which, while 
subject to some uncertainty, have been 
successful in determining extremely un 
satistactory water flood 
ing. Other methods of determining re- 
after restored 


reservoirs for 


sidual oil flooding are 


| state tests and the very practical method 


conducting an 


vor 


experimental pilot 
flood on a portion of the actual reser 
In pilot flooding it is important, 
reasons, to secure results 


for 


as rapidly as possible 


© The accomplishments of water flood- 
illustrated by the Bradford 


considered to be de- 


ing were 
field which was 
pleted in 1907. Total production to date 
has amounted to 500,000,000 bbl One 
half ol 


water flooding and the economic 


this has been recovered by 
limit 
been 


of water flooding has not vet 


reached. Throughout the nation it was 
presumed that as much oil may be re 
covered by water flooding from deple 
reservoirs as has already 


tien drive 


been recovered from these pools 


mechanism and theory of dis 


The 
placement of oil by water in’ porous 
media is very complex and is not thor 
oughly understood even for the case of 
a single capillary of circular cross sec 
Much additional 
be conducted on the mechanism of wa 
* * 


tion research should 


ter flooding. * 
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First Annual 

Joint Student Meeting 
Held in California 

Meeting of 
Student Se« 
May 19 in 
University of 
Angeles 


indus 


The first annual 
the Southern California 
AIME. held 
Hall of the 


California in’ Los 


Spring 


tion, 
Founders 
Southern 
Some 45 
trymen attended the event inaugurated 
this vear on the West Coast 


student members and 


The first prize in the graduate stu 
awarded to A 
McKenzie Laurie Harrison | 
Staub for their entitled 
Studies of Multiphase Relative Perme 
ability in Consolidated California Oil 
Sands.” The received Vol 
186 of Transactions will re 
forthcoming volumes to be published in 
1950, 1951, 1952 and 1953 


dent paper contest was 
and 


ome 


paper 


co-authors 


and eive 


Second prize in the graduate con 
test, a copy of Morris Muskat’s book, 
Physical Principles of Oil Production, 
went to George Tchillingarian for his 
paper entitled “A Study of the Proper 
ties of Drilling Fluids Containing Cer 
tain Natural Organic Colloids of Tran 


ian Origin.” 


The first prize in the undergraduate 


student paper contest was awarded to 
Barry L. Evans Charles 
for their paper entitled “Characteristics 
Adjacent to 


received a 


and Downey 
of an Unconsolidated Sand 
a Perforated Liner.” They 
of Muskat’s book, PAysical Prin 
A second prize 


copy 
ciples of Oil Production 
was not awarded in the undergraduate 
contest due to a deficiency of papers 
Presiding at the morning session was 
Samuel T. Yuster of the Department of 
UCLA. N 
after 


Petroleum Engineering at 


van over the 
neon session which saw papers read by 


Manual Mayuga. Herman | 
Val L. Forsvth and John I 


Wingen presided 


Schaller 
Sherborne 


AIME Budget Set at $477,500 
AIMF. a 


ipproved 
April 


$477,500, and 


income tor 
1950 budget 


Prospective 
cording to the 
by the Board of Directors at the 
2] meeting. was set at 
expenditures were set at $477,450. Two 
will come 


AIME’- 
of dues 


main increase in income 
from dues and advertising in the 
three journals. The higher rate 
will 


members are expected this vear than in 


1949 


revenue, and more new 


add to 


JOURNAL OF PETROLEUM TECHNOLOGY 


McLaughlin Receives 
Honorary Degree 


At the commencement ceremonies of 
the Montana School of Mines June 9%, 
doctorate of engineering 
was conferred upon AIME President 
Donald H. MeLaughlin. He also deliv 


ered the Commencement address. 


the honorary 


The honorary degree was be-towed 
upon President McLaughlin “in recog 
nition of his exceptional contribution to 
the mineral industry, first through his 
teaching of ‘ore-finding. exemplified 
not only by his own successful practice 
of the art (as president of Home-take 
Mining Co.) but by that of his 
dents throughout the and 


demonstrated 


stu- 
world; 
ond by his capacity as 


the manager of large mining opera 


tions.” * * 
AIME Changes 


Admissions Procedures 
\IME 


applications will increase the efficiency 


Changes in the handling of 


of processing and reduce such expenses. 
Among other things. each journal will 
hereafter print only the names of those 
applicants for membership who are em- 
ployed in the activities covered by the 
Readers of 
journal are urged to review these lists 


journal in question. each 


promptly as published. 

Distinction between Student Chapters 
and Affiliated Student Societies was re- 
moved by the AIME Board of Directors 
All recognized student groups are now 
Student Chapters, whether or not all 


members are Student Associates. 


No further applications will be a 


cepted for Junior Membership from 
anyone who has passed his 30th birth 
day when the application is received 
Also Junior Members must change sta 


Member or Member. 


initiation fee (in $5 


tus to Associate 


and pay the $20 
if desired) by the 


birth 


annual installments 
time they have reached their 
day. 

made in the 
Il whe 
attended college immediately fol 


They 


may apply for Junior Membership, even 


An exception has been 


case of veterans ef World War 
have 
lowing discharge from the service 
if over 30 vears old, for a period of 
three vears following receipt of a bache 
lor’s or professional degree, or after 
completion of schooling, if no degree is 


earned. * * * 


1950 
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DISCUSSION OF THIS AND ALL FOLLOWING TECHNICAL PAPERS IS INVITED 


Discussion in writing (3 copies) may be sent to the Editor, Journal of Petroleum Technology, 601 Continental Building, 
Dallas 1, Texas, and will be considered for publication in the Transactions volume Petroleum Development and Technology. 
Discussion will close December 1, 1950. Any discussion offered thereafter should be in the form of a new paper 


THE MICROLOG - A NEW ELECTRICAL LOGGING METHOD 
FOR DETAILED DETERMINATION OF PERMEABLE BEDS 


H. G. DOLL, MEMBER AIME, SCHLUMBERGER WELL SURVEYING CORP., RIDGEFIELD, CONNECTICUT 


ABSTRACT 


A new electrical logging method is described which meas 


ures the resistivity of small volumes of material near and 


behind the wall of the bore holes. The very small electrode 
systems used are supported in the face of the flexible insulator 
pad of appropriate dimension maintained in contact with the 
wall. The measurements are recorded simultaneously with two 
different electrode spacings. 

This method provides a very detailed record of the forma- 
tions and particularly of the permeable beds traversed by the 
hore holes. 

The application of MicroLog to the location of permeabl 
zones within compact formations, such as limestone, and to 
the determination of the amount of sand existing in sequences 
of thin shale and sand streaks is discussed. 

The possibility of quantitative determination, providing a 
step toward the evaluation of formation porosity and mud cake 
thickness, is also examined. 


Field examples illustrate the essential features of the method 


INTRODUCTION 


In conventional electrical logging, the spontaneous potential 
(SP) log is used to delineate the permeable beds. and the 
resistivity logs are used primarily to provide indications 
cerning the fluid content of the beds. 

When the formations are much more resistive than the mud 
as happens. for example. in limestone fields, the SP currents 
are short-circuited by the more conductive mud column, with 
the result that the SP log is quite rounded. In that case, the 
SP log generally gives the approximate location of the perme 
able formations but it cannot be used for an accurate dete 


mination of the boundaries of each permeable bed 


are iven at end of the paper 
received at the office of the Petroleum Branch Febr 


} at the Annual Meeting of the AIME February 


and MicroLogging Trade Marks, Schlur 


Houston, Tex 


Solutions for the problem of obtaining a better determina 
tion of the permeable be 1. in limestone fields were developed 
from two angles. One approach consisted in improvements to 
the logging of the SP. as 


SP logging 


given by Selective SP logging and 
Static These new methods, which have been de 
scribed in an earlier paper, give good results when the mud 
is not too salty, but they are still in a somewhat experimental 
stage, mostly because the development efforts have lately been 
concentrated on 


MicroLog 


inother approach to the problem, ice. the 


Rubber pad 


Me M, 

Mis Electrodes 

a* | ar. 


Electrodes 


FIG 1 MICROLOGGING APPARATUS SHOWING DISTRIBUTION 


OF ELECTRODES 
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THE MICROLOG — A NEW ELECTRICAL LOGGING METHOD FOR DETAILED 


DETERMINATION OF PERMEABLE BEDS 


The MicroLog, which is the subject cof the present paper 
has been developed primarily as a means for the accurate 
determination of the permeable beds, where the SP log alone 
does not give a satisfactory answer. For that reason, this new 
development has found its first field of application in limestone 
areas, where the usefulness of MicroLogging is most obvious 
The MicroLog is, however, also of importance in sand and 
shale formations, if only for a more precise determination of 
the boundaries between successive beds, and for a better 


evaluation of the sand count 


It is emphasized that the present paper is not intended to 
give an exhaustive and definitive description of the subject 
In fact, the application of the new method has had a partly 
experimental character up to the present time, and several 
features of the corresponding ter hnique are still being im 
proved. It is possible that some of the improvements now 
under way will modify, to a certain- extent, the response of 
the MicroLogs, and the procedure of interpretation. These dif 
ferences, however, should not bring about any fundamental 
changes in the principle of this method, and should rather 


make its application easier and more reliable 


PRINCIPLE OF MICROLOGGING 


A MicroLog is a resistivity log recorded with electrodes 
spaced at shert distances from each other in an insulating pad 
which is pressed against the wall of the drill hole. Under those 
conditions, the system measures the average resistivity of the 
small volume of material hereinafter referred to as a “micro 
volume” which is located under the pad, and which 
therefore, electrically shielded against the short-cireuiting ac 
tion of the mud. Two different electrode systems, with differen 
depths of investigation, are generally used in combination t 
provide two logs that are recorded simultaneously. For bet 
electrode systems, the spacings are very small -—— usually one 
inch or two inches. In the discussion, the systems which have 
the smallest and the largest depth of investigation are respe 
tively referred to as the “short spacing” and the “lon 
pacing.” 


When the pad is applied to a permeable bed, the mud cake 
represents a substantial proportion of the microvolume. Ina- 
much as the mud cake has a resistivity R which can be 
estimated to be in general at most twice the resistivity Ry. of 
the mud, the resistivities recorded through Micrologging 
hereinafter referred to as micro-resistivities are never very 
high opposite permeable beds, and are appreciably related to 
the resistivity of the mud. The other part of the microvolume 
is constituted by a fraction of the solid structure of the perme 
able bed whose pores are almost completely filled by the mud 
filtrate. The resistivity of that part of the microvolume is 
therefore, directly related to the resistivity of the mud 

It can easily be deduced from these considerations that the 
microresistivities measured opposite a permeable bed cannot 
generally be higher than a certain number of times the resist 
ivity of the mud, unless the mud cake is very thin, and unless 
simultaneously, the formation factor F is very high. A corre 
sponding limit R egn be set at about 20 or 30 times the 
resistivity of the mud for the average case. This is why one 
of the rules of the interpretation tor the Microl Og is toe lassifs 


as most probably impervious all formations 


microresistivities are higher than a certain limit R directly 
related to the resistivity of the mud 

Because of a smaller depth of investigation, the short spac 
ing is more influenced by the mud cake, and, therefore, gen 
erally gives a smaller apparent resistivity than the long spac 


ing. This difference between the microresistivities recorded 


MEASURING THE RESISTIVITY OF THE SMALL VOLUME 
OF GROUND SURROUNDING THE ELECTRODES 


resistivity of the 
a! distonce “x 


IMPERVIOUS FORMATION OF HIGH RESISTIVITY WITH A MUD 
FILM OF 1/64-1N. THICKNESS 


pecific resistivity of the 
ground af distance 


Distances from pod 


IMPERVIOUS BED OF LOW RESISTIVITY — SHALE 
CATEGORY | 


156 PETROLEUM TRANSACTIONS, AIME Vol. 189, 1950 


by: 
if 
| 
a 
q 
‘ 
a R, off A Jrent | 
nd 
‘ 
R, Very high tf scole 
5 R 4 except mud film 
| 
FIG. 3 
Apporent 
R, moervious bed R, SR. 
Lt + + - 
= > 
= FIG. 4 
4 


Apparent 
Resistwites 


Microlog 


Specitic resistiwty of the 
ground of distance “s” 


Jnconmtominated sone 


Resistivity throug? 


nvoded 


Distances trom pod 


FIG. 5 — PERMEABLE BED (OIL BEARING) INVADED BY THE MUD 
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FIG. 60 — PERMEABLE BED (SALT WATER BEARING) WITH MODERATE 
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FIG. 6b — PERMEABLE BED (SALT WATER BEARING) WITH LITTLE 
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ing two different depths of investigation is called “separa 
tion,” + and is said to be positive when the longer spacing gives 
the larger resistivity When there is a large percentage ot 
positive separation.’ the formation can almost certainly be 
nterpreted as permeabl 

When the pad is applied to an impervious bed of low re 
~istivity. both spacings reeasure substantially the same resistiy 
ty. which is that of the formation, and there is no appreciable 
eparation between the microresistivity curves. If the resistivity 
of the impervious bed is very high, the microresistivities can 
differ appreciably from the formation resistivity, but they are 
both higher than the limit R above which beds should be 
classified as impervious. For intermediate values of the resist 
vitv, and because of the limited dimensions of the pad, a sepa 
ration between the microresistivity Curves is sometimes ob 
erved on impervious beds, but, in that case, the separation is 
negative, Le the longer spacing gives the smaller value ot 
the apparent resistivity, so that there can be no confusion in 
the interpretation 

These different features of the interpretation will be di- 


issed with more details in a later section 


DESCRIPTION OF THE EQUIPMENT 


The Micrologging apparatus consists essentially of a rab 
ber pad, which is pressed against the wall of the drill hole, and 
in the face of whieh are inserted a certain number of ele: 
trodes. Several distributions of electrodes have been experi 
mented with. One of the distributions is represented in Fig 
1A and IB. The electrodes are nearly flush with the rubber 
surface, or slightly recessed, and each of them is connected by 
in insulated wire to one of the conductors of the cable used 
to lower the ipparatus inte the hole 

The rubbe t pad ! molded on one of the brane hes ota springy 
guide whose design is such that the pressure applied to the 
pad is approximately independent of the diameter of the hole 
provided that this diameter remains between certain limits 
which, for one of the guides presently in use, are respectively 

in. and 16-in. The rubber pad fits the wall of the drill 
hole over a substantial area surrounding the electrodes because 
of its shape and the pressure exerted upon it. The pad alse 
hields the electrodes from the mud column, while the ele 
trodes themselves are in direct contact either with the forma 


tion, or with the mud cake between the pad and the formation 


The resistivity of the small volume of ground surrounding 
the electrodes can be measured, for example, by sending a 
current of known intensity I through electrode A (Fig. 2) 
ind by measuring, with galvanometer G,, the potential differ 
ence created by that current between electrode M, and the 
reference electrode N 

Similarly. a slightly larger volume of ground can be taken 
nto account by measuring, with galvanometer G.. the potential 
produced at electrode M, by the same current. Because the 
pacing A M, is twice as long as the spacing A M,, the corre 
-ponding investigation t- also twice as deep This is an tinper 
tant feature of the system; it is possible not only to measure 


the average resistivity of the ground under the pad. bat also 


been introduced instead of the 

« preprint of thit pape in order 
juite different acceptation of 

resistivity departure curves 
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to determine whether or not the resistivity varies with dept! The combination of the l-in. x l-in. micro-inverse and the 


cro-normal is preferred at the present time 


from the pad. This determination is of significance, for a 2-in. mm 
resistivity variation with depth from the pad usually occur 
when there is a mud cake 

Electrode combinations other than A M, and A M. can 
course, be used, When a current is sent through electrode A 
is also possible to measure the potential difference between 
electrodes M, and M.. The three-electrode system A M, M. i 
more influenced by the mud cake than the two-electrode sy 
tem A M,, so that a combination of the device A M, M, and 
the device A M, would generally give a larger separation oppe 
ite permeable beds than a combination of the two device 


\ M, and A M.. 


lo simplify the wording, the two electrode and three ele 


AY 
= 


trode systems are called “micro-normal” and “micro-inverse 


qr 


WV 


devices, respectively 


On most of the pads presently in use. the three electrode 


ure placed on a vertical line, in the middle of the pad, with 


spacing of l-in. between the successive electrodes. Three ele 


trode combinations are thus obtained, which are listed here 


below for reference 


Veasuring Device References 


\ M, micro-normal Lin. micre-normal (or L-in.) 


AY 


\ M. micro-normal 2-in. micro-normal (or 2-in.) 


AM, M, micro-inverse i-in. x L-in. micro-invers« 


(or |-in. x l-in.) 


| 


ometimes used instes 
ver, that Miers 
inve tigation and 
olumn, are 


wyring 


\WN 


FIG. 7 — EXAMPLE OF MICROLOG FIG EXAMPLE OF MICROLOG 
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The electric circuit used for the recording of the micro 
resistivity curves is somewhat similar to that used for conven 
tional logging. Changes have been introduced, however. to 
compensate for the higu resistance to ground of the small 


electrodes. 


INTERPRETATION OF MICROLOGS 


\ discussion of the interpretation of the MicroLogs will be 
aided by placing the different cases usually encountered in 
practice into categories. which will be illustrated by schemativ 
drawings (Figs. 3, 4. 5 and 6). Each category will be given a 
reference letter, namely, I, L, 1, (Impervious beds), P.. P 
(Permeable beds). These letters will be placed on the field 
examples exhibited (Figs. 7 through 12) at the levels of each 
section of bore hole which can be considered as belonging to 


the corresponding category. 


Highly Resistive Impervious Formations 
(Category I,) 
In impervious formations of high resistivity Le., whose 
resistivity is, for example, more than 50 times that of the mud 
all the microresistivities are high. Because the wall of the 
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FIG 9 EXAMPLE OF MICROLOG 
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drilled hele is generally somewhat rugese, the rubber pad can 
not fit perfectly against it, and a sort of mud film may remain 
between the two. For that reasen, and also because of the 
limited dimension of the rubber pad, the apparent resistivity 
recorded on the Micrologs can be substantially lower than 
the true resistivity for that type of formation. When the forma 
tion resistivity is very high, the rugosity of the wall, which 
causes a mud film to remain under the pad, almost entirely 
controls the microresistivities. Too much importance should, 
therefore, not be attributed to the absolute values determined 
for the microresistivities, nor to the amount and type of sepa 


ration between the two curves 
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The diagnostic is based on this category on the fact that all rhe resistivity R,. of the mud cake has been assumed to be 


microresistivities are superior to a certain limit R whic! twice the resistivity R,, of the roud. The resistivity R., imme 


us said before, can be taken equal to about 20 or 30 time- 
the resistivity of the mud in the average cases. Such high 


microresistivities on both MicroLogs could not normally be - - 


recorded for a permeable formation. Both the invaded zone of 


the permeable formation and the mud cake would contribute i 
to lower the apparent resistivity on the MicroLogs, and keep 
at least one of them, the l-in. x |-in. lateral or the 1-in. normal 
i 
under the limit R 
: The case of a compact bed of high resistivity is illustrated . he 
on Fig. 3, where it is supposed that the formation is more than . - 
200 times as resistive as the mud, and that there is, between 
the pad and the formation, a uniform mud film 1 64-in. thick \ 
The order of magnitude of the different microresistivities is = 
about the same, but there can be a slight separation either 
positive or negative, depending on the shape of the pad, the I a penton 
rugesity of the wall, the ratio formation resistivity te mud = 


resistivity, ete 


Impervious Beds of Low Resistivity 
(Categories L, and I,) 


Fig. 4 represents the case of an impervious bed whose 


resistivity has been assumed to be five times the resistivity R i _ 

: of the mud. The resistivity diagram on the right of the figure : f 
illustrates the fact that the resistivity is uniferm and does oj a ee 
net vary with the distance from the pad, as would occur for E Pt ie a 
1 permeable bed. This diagram also shows the resistivity scale 4 - = - 
in relation to the resistivity R,, of the mud — > 


The rectangles at the left of Fig. 4 represent, at the same FIG. 11 — BED TESTED IN SPITE OF MICROLOG NEGATIVE INDICATION 
scale, the respective values of the different microresistivitie~ NO FLUID RECOVERED AFTER CASING SET AND PERFORATED 
that would be obtained in that case and the formation resistiv 


ity R,. The apparent resistivities measured on the different 


micro-resistivity logs are slightly lower than the true resistivity Norma! 64 
KR, of the formation, because of the limited dimensions of the : 
pad - | 4 
Pe When the resistivity of the impervious bed is not much dif tee sil 
ferent from that of the mud, there is practically no separation 
between the microresistivity curves (Category 1). When. on 
aa the contrary, the resistivity of the impervious bed is appre 8 8° Zz Bae 
clably higher than that of the mud, there is generally, at least 
with the pads presently used, a substantial negative separation 
a which is characteristic of an impervious bed (Category | 
Permeable Beds (Categories P, and P.) 
wm At the level of a permeable formation, the rubber pad slice x 
Te over the mud cake against which it is applied, and the mud / _ 
| cake itself is separated from the uncontaminated part of the — 
formation by the invaded zone, wherein the original tluid ha- s ‘ — 
progressively been replaced by mud filtrate > el ~~ 
Two cases must here be considered, depending on whether { 3 
the invaded zone ix less or more resistive than the uncontan 2 
nated zone £ — 
The frst case, whieh is the simplest as far as interpretatio 7 
of the Mierologs is concerned, i represented on Fig. 5, which > 
similar te Fig. + already discussed, except that now the t 
resistivity varies in the formation with the distance from the 
i pad. Here again, the abscissae on the diagram represent th FIG 12- BEDS CONSIDERED AS TIGHT FROM CORE EXAMINATION 
depths from the pad. whide the ordinates show the resistivit AND SUBSEQUENTLY PUT TO PRODUCTION ON MICROLOG 
| of the ground at the corresponding depths INDICATIONS 
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diately behind the mud cake. where the permeable bed should 
be practically saturated by mud filtrate, has been taken equal 
to 10 times R,,; this would correspond to a value of 10 for the 
formation factor, if the saturation by mud filtrate is complete 


and if the pores are reasonably free of conductive solids 
SP Resistienty v 
3 
$ 
; 
— 
+ « - 
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9300 j 


FIG. 13 — APPLICATION OF MICROLOG FOR A MORE ACCURATE 
DETERMINATION OF SAND COUNT IN SHALY SAND 
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FIG 14 EXAMPLE OF MICROLOG IN SHALY SAN 
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ol Fig 
ipproximate values of the microresistivities that would be ob 
from the MicroLog. As can be 


On the left ure represented, at the same scale, the 


tained in that particular case 


the separation is positive and quite substantial. Thi- 


een 


result is general when R, is larger than Ry. A large positive 


separation between microcurves is characteristic of a perme 


able bed 
the 


that the resistivity measured by 
the 
10 times that of the mud (Category P.) 


pro ided, however 


x l-in. lateral, or by l-in. normal, be lower than 


Ipproximate ly 


The interpretation is less definitive for beds, such as salt 
water bearing beds, where the resistivity of the invaded zone 
is larger than that of the uncontaminated zone. This is par 


ticularly true when the mud is of the low water-loss type, with 


the consequence that the mud cake is thin and the formation 


is invaded by the mud filtrate te only a short distance from 


wall 


When the mud cake has an appreciable thickness, and when 


the 


nultaneously, the depth of invasion is large enough, the 


micro-resistivitte measured with the different electrode com 
binations show good positive separations (Category P.). This 
case is repre-ented on Fig. 6a. For a smaller penetration of 
the mud filtrate into the perme ible bed. the senaration would 


Pp 


the separation might even be slightly negative 


disappear i ifegory as represented on Fig ob. For still 


le INnVaston 


as represented on Fig. 6c, but this negative separation never 


exceeds 20 per cent (Category P,) 


On the left-hand side of Figs. 6a, 6b and 6c are represented 


the approximate resistivities that would be measured on the 


MicroLog in the different cases, and for the different electrode 


combinations with the assumption that Ry, is about 5 times as 


high as the resistivity of the mud cake, which again corre 
ponds to a formation factor of about 10. With them are also 
represented the formation resistivities. When the separation 
between the microresistivities is small, nil, or slightly re 
versed (within 20 per cent), the interpretation can be aided 
by the fact that these miroresistivities are larger than the 
formation resistivity, contrary to what would normally happen 
for an impervious bed of low resistivity, as discussed in con 
nection with Fig. 4 above. It is simpler, however, to refer to 
the SP log to resolve the ambiguity in this case 


5 and 6, the miero 
lateral could be 


In all the cases 


resistivity corresponding 


represented in Figs. 3, 4, 
to the x |-in. 


Phe 


corresponding to the Lin. and 2-in. normals are only approxi 


computed with reasonable accuracy. 


mate, because the effect of the limited size of the pad cannot 
be accounted for accurately with these devices 

It is interesting to notice that the microresistivity for the 
l-in. x Lin. lateral is the same for the different cases repre 
ented on Figs. 4.5 and 6, which cases differ only by the value 
f the true resistivity R, and the depth of invasion by the mud 
filtrate. TI Illustrates the fact that the microresistivitie 
when me ed with an electrode combination having a very 
<mall depth of investigation, are essentially responsive to the 
resistivity R. of the invaded zone and to the thickness and 
tivit the mud cake 


SUMMARIZED RULES OF INTERPRETATION 


discussion, it 


possible to derive a certain 


imber of simple cules of interpretation for the microresistiv 
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ity logs of formations, whereby two electrode combinations 
of different depths of investigation have been run simultane 
ously. These rules which will apply in the great majority of 
cases, are schematically represented on Chart | 

Case | 
that is 


The formation then under study is a compact one. and should 


The two microresistivities are higher than K 
higher than about 20 or 30 times the mud resistivity 


be interpreted as impervious, regardless of the separation 
if ategory l 
Case 11 The 
spacing, generally l-in. x l-in. lateral, is smaller than the limit 
Rise in 
should be 


resolved by reference to the SP log 


microresistivity determined by the shorter 


that case, the and magnitude of separation 


sign 
examined, and, in case of doubt. the ambiguity 
This gives the following 
interpretation categories 

(a) Large negative separation (more than 20 per cent) 
the formation is impervious (Category L) 

tb) The separation is not definite enough (less than 20 
per cent) —- the MicroLog alone cannot determine, in general 
whether the formation is permeable or not in this case, except 
that, when the resistivities of all formations are known to be 
much higher than that of the mud, the fact that the micro 
resistivities are comparatively low gives a good probability 
that this is due to mud infiltration in a permeable bed. The 
ambiguity, if any, can be resolved by noting the trend of the 
SP curve. If that 


toward the positive side, or if the SP is on the positive limit 


trend is positive, Le. if the convexity is 


(shale line), then the bed must be interpreted as impervious 
and the MieroLog gives its exact boundaries (Category L,) 
If. on the contrary, the trend of the SP log is negative, the 
bed is permeable, and again the MicroLog gives the accurate 


boundaries (Category P,) 


¢) Large positive separation (more than 20 per cent) 


the formation must be permeable (Category P.) 


Remarks 


lL. lt is indeed wise to check the trend of the SP log in any 


case; unless this log is completely flat, it should always be 


possible to determine the trend of the SP 


When the mud is saturated with salt, the SP curve is usu 
ally flat. For 


little doubt about the interpretation of the Micrelog in that 


limestone formations, however, there should be 


case, becau-e the permeable beds, which are invaded by the 
should be the only ones to give micro 
limit R itself is 


than the true resistivity of all impervious beds 


saturated mud filtrate 


resistivities lower than the which lower 


The interpreta 
tion can then be based on the observation of the lows in the 


Microlog 


while a good positive separation, if it exists, brings 


a usetal confirmation 
> The inte rpretation ts also facilitated by the consideration 
of the conventional resistivity log. insofar as this log makes it 


possible te evaluate the true formation resistivity R 


value of the microresistivity R is less 


When the 


R it can reasonably be 


that 
assumed that a bed cannot be im 
is comprised between values respectivels 


and 2 Ry... When R 


two values, the SP log will generally give a definite anomaly 


Pees tatis unless 


equal te about R is between the 


that will make the interpretation safe. When R, is not between 
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the above limits. there is a strong probability that the bed 


permeable 


3. In the 
hed, with a comparatively conductive invaded zone. and inter 
bedded shales 
the SP log may show no appreciable deflection 
to the shale line. But 
should be obtained from the MiecrolLog 


particular case of a highly resistive permeable 


with and highly resistive compact formations 
with respect 
a good corre 


in that case t separation 


Exceptions to the Rules 


which do not fall within the simple 
Fortunately 


There are a few cases 


et of rules discussed in the previous section 


these cases are rare, and the ambiguity can generally be 


resolved if the remarks made in the previous section are taken 


into account 


\ first exception, which is obvious, corresponds to caving- 


whose diameters are larger than the maximum expansion of 


the spring system. If, in such a case, the pad remains a few 


inches from the wall, the two microresistivities will be equal 


to the resistivity R,. of the mud, irrespective of what the 


formation is. If, on the contrary, the pad happens to be near 


Chart 1 


mee 
@ foward positive 3 wie 


to the wall, the l-in. x l-in. micro-inverse will measure approxi 
wtely the resistivity of the mud. whereas the 2-in. micro 
normal will already be substantially affected by the forma 


tion resistivity. Inasmuch as the formation resistivity is usu 
onductive shale 
MicroLogs- 


falsely interpreted as indicating a permeable 


be detected by 


illy higher than that of the mud. even for a 


there will be a positive separation between the 


cases can generally observing 


by the 


bed. These two 


the abnormally low value given short spacing (1-in 
x l-in micro-inverse for which the microresistivity is fre 
ruently close to Ry, in that ease. and they would not fail to 
be recognized if a section gauge log were run. as is highly 


recommended when large cavings might exist. In those cases 


the Microlog should be 


interpretation based on the conventional log. and. 


indications disregarded, the 
particu 
lar, on the SP log, as far as the determination of the perme 


ible beds is concerned 
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The interpretation rules could also be at fault if the mud 
cake, instead of being built on the wall, and within the hole 
were built within the pores of the permeable bed. This cas 
has not been encountered yet. but it seems that it could occur 
in coarse grain sands. If that did happen, the part of the 
permeable bed where the pores are filled with the mud deposit 
be Sind 


with the result that the l-in. x l-in. micro-inverse would meas 


would be a litthe more resistive than the invaded zone 


ure an apparent resistivity slightly higher than that measured 
by the 2-in. normal. This would result in a negative departure 
and the bed might. therefore. on the basis of the MicrolLog 
be falsely classified as impervious. Here again, the 
would generally settle the question. 

Other exceptions, which have not yet been observed, may 
exist and will reveal themselves when more examples are ac 
quired, For that reason, it will always be useful to confront 
the given by the 
from the SP log. 


logs. supplemented by the section gauge log when large cay 


indications MicroLog with those obtained 


and al-o from the conventional resistivity 


ings are to be expected 


FIELD EXAMPLES 


Fig. 7 shows an example of a MicroLog recorded in a s« 
quence of shales and limestone. In this instance, most of the 
give defi 
nitely higher than 30 R,,, so that the discrimination between 


compact beds rise to microresistivities which are 
permeable and impermeable formations is particularly easy. 
The permeability record, provided by core analysis, was avail 
able in this hole and is reproduced in the figure, as a check 
on the indications of the electrical logs. 

In Figs. 8 and 9, sequences of sands, sandstones, limestones 
and shales are exhibited. At the upper part of Fig. 9. a sharp 
depression in the MicroLog brings the microresistivity down 
whic h 


of the mud, a fact 


This 


to approximately the resistivity R 


is almost a certain indication of caving interpretation 
is confirmed by the section gauge log 

Fig. 10 shows the behavior of the MicroLog in the case of 
a thick limestone formation (Ellenburger). composed of com 
pact zones and of fissured zones with vugular porosity 

Fig. 11 shows a limestone bed (cross-hatched zone). which 
corresponds to a deflection of the SP log. and which, however 
appears as being impervious on the MicroLog. (Resistivity 
recorded on the MicroLog higher than 20 R Category | 

Despite the interpretation given by the MicroLog, the -« 
tion was tested by gun perforation according to the deflection 
(oil shows in 


of the SP curve. and also te other indications 


cuttings ...). Ne fluid was recovered. This is one among 


numerous examples of formations which give rise to SP 


anomalies, although the permeability is too low for 
mercial production to take place. In such cases of very 
permeability (some fractions of a millidarey), there i 

tically no penetration of mud filtrate, and therefore no mud 
cake built up. 


tight. and therefore supplements, in a 


being 


The MicroLog shows the formation a 


very useful way, the 


information given by the SP log. 
Fig. 12 shows an example of sandstones (cross-hatched se: 
tiens) which, contrarywise, had been first considered a- 
from core examination, and despite the negative deflection 
The MicroLog shows low resistivities 


the SP curve. opposite 


these sections with a slight positive separation, which is a 


definite indication of permeability (Category P It 
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accordingly decided to test the formations and production of 
gas was obtained 


Figs. 13 and 14 illustrate the features of the MicroLog in 
sequences of non-consolidated sands and shales, such as those 
commonly encountered in the Gulf Coast or in analogous 
geological provinces. In these regions, the conventional SP and 
resistivity logs differentiate very well the different sections 
where sands or shales are respectively predominant, but they 
are not capable 
streak 
vidual permeable and impervious beds is obtained from the 


MicroLog, 


for an accurate determination of the proportion of shale and 


of delineating each separate sand or shale 
if these are thin. A very detailed record of the indi 
as shown on the figures. This result is of interest 
sand in shaly sands, or, in colloquial terms, for the evaluation 


of the “sand count 


POSSIBILITIES OF QUANTITATIVE 
INTERPRETATION 


lo date. the MicroLog has been used primarily for a quali- 
tative determination of the permeable beds and an accurate 
determination of their boundaries. It must be kept in mind, 
however, that the microresistivities measured for permeable 
beds are largely dependent on the resistivity and thickness of 
the cake, the R., of the formation 
immediately behind the mud cake. It is possible that the 


mud and on resistivity 


developments presently under could bring the Micro 


Logging equipment to a point where Rx, and the thickness of 


way 


the mud cake could be determined quantitatively from 2 mico 


resistivity curves. Pads which give a better fit on the wall of 


the hole, circular concentric electrodes and improved electric 
circuits are some of the steps being taken to raise the efh 


ciency of the interpretation of the Microl.og, not only for its 


pre ent qualitative use, but also in the hope that it might 


eventually lead to quantitative determinations. 


When the first few inches of the permeable bed immediately 


behind the mud cake are practically saturated with mud fil 


mud cake is entirely built outside of the 


wives a direct measure of the formation 


trate, and when the 


formation within 


factor 


and not partly its pores, is equal to 


and, therefore 


if the resistivity R,, of the mud filtrate-at the corre 


-ponding temperature is known. The possibility of determining 
the formation facter in situ and continuously would obviously 
be of great interest because of the close relation of that factor 
with the 


porosity. at least when the permeable material is 


reasonably free 


It is ditheult to prediet whether useful information 
could be the thickness of the mud cake 
laboratory experiments’ have shown that, for a given mud, the 
thickness of the cake 


do not depend on the nature of the permeable formation, and 


from conductive solids such as clay. 
hore 
derived 


from Since 


ind the water loss are constants which 
particularly on 


all the 


same thickness 


its permeability, it is logical to expect that 
mud cakes in will be found to have the 


It is, however, possible that. even if the thick 


i piven hole 


ness of all mud cakes should be the same in a given well, a 
determination of that quantity would give valuable informa 
thout the 


tien behavior of the mud itself in the drill hole 


conditions. If further experience happens to show that the mud 
cake thickness varies from bed to bed, these variations could 
likely be related to some particular properties of the perme 


formations. which might be of interest 
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CONCLUSION 

\ new electrical logging method, called MicroLogging, ha- 
been discussed. This method makes use of electrodes applied 
to the wall of the drill hole under a non-conductive pad which 
shields them from the mud column. Two different microre 
sistivity logs are recorded simultaneously, with two different 
electrode systems, which both correspond to very small ele« 
trode spacings 

Permeable beds are. in general, clearly indicated on the 
MicroLogs by a positive separation between the two micro 
resistivity curves. Even when the separation is not definite 
the interpretation is easy, thanks to simple rules based on the 
magnitude of the microresistivities, and on the behavior of 
the SP log. In all cases, the boundaries of the permeable beds 
are determined with great accuracy 

The MicroLog is, therefore, an important addition to the 
conventional electrical log, and should contribute to a better 
and more accurate determination of the permeable beds, par 
ticularly in limestone territories. Because of its accuracy in 
the determination of boundaries, the MicroLog should alse 
render important services in sand and shale formations, where 
it could appreciably increase the accuracy of the sand count 

Finally, it is hoped that the MicroLog, after appropriate 
improvements, will permit quantitative determination and pro 


vide an approach toward the evaluation of porosity 


ACKNOWLEDGMENT 


The author is indebted to the many engineers of the Sehlum 


berger Well Surveying Corp. who, at headquarters and in the 
field, cooperated in the development of the method described 
in this paper. Acknowledgments are also due to the oil com- 


panies for their courtesy in making examples available 


REFERENCES 

Doll The SP Log: 

ples of Interpretation. Petroleum Technology, Vol. I, 

September, 1948, or Transactions AIME, Petroleum Branch 
Vol. 179, page 146 


Theoretical Analysis and Prin 


H. G. Doll: Selective SP Logging. Journal of Petroleum 
Te hnology, Vol 2 No. S. p 129. 

Determining Some Reservoir Characteristics. Petroleum 
Technology, Volume J, 1942 
H. G. Doll, J. ¢ 
Determination from the Electric Log— Its Application to 
Log Analysis. O:l and Gas Journal, Vol. 46, No. 20, Septem 


ber 20. 1947 page 297 ff 


H. W. Patnode and M. R. J. Wyllie: The Presence of Con 
ductive Solids in Reservoir Rocks as a Factor in Electric 


Archie: The Electrical Resistivity Log as an Aid in 


Legrand, FE. F. Stratton: True Resistivity 


Log Interpretation. Journal of Petroleum Technology, Vol. 
2, No. 2, p. 47 
H. 7 The Effect of Formation Permeability on the 


Plastering Behavior of Mud Fluids. APT Drilling and Pro 
duction Practice. 1940 page @ 


PETROLEUM TRANSACTIONS. Al Vol. 189, 1950 


4 
} 
j ) 
ii 
1 6 
hig 
~| 
ae 
a 
| 
sal 
4 
| 
ah 
Sh 
| 
| 
164 | 
| 
1 


The purpose of this paper is to pre 


sent in a convenient form data and 


example. necessary in making dyna 


mometer card analyses; also to outline 


i procedure of well weighing 


Many 


written 


articles and papers have beer 


delving into the mathematical 


considerations relative to the shape and 


characteristics of dynamometer cards 


However. it is recognized that there are 


factors involved in 


too many unknown 


workable 


such calculations to assure a 


degree of accuracy For this reason the 


accepted procedure is to take dyna 
mometer cards on wells in question 
rather than try to ealeulate the load 
curve, 

The polished rod dynamometer is 
now recognized as a necessary tool for 
measuring leads, torque. and horse 
powell lt is also used to determine 


pump action and trouble-shoot for any 


seemingly abnormal pumping condition 


The apparently infinite variety of 


was a 
Rance 46 
d - 209 
wea eerrect 2.760 


= moximum lood (height x scale constant 

b = minimum load. Range of load is difference 
between maximum and minimum lood 

speed — taken with stop watch 

stroke —measured at polished rod 

c beginning of down stroke in direction of 
arrow. (End of up stroke) 

d = beginning of up stroke 
stroke 

Polished Rod Horsepower 

Area of card) x Scale const. x Stroke x Length 

x spm 


End of down 


Length of card 


33000 x 12 


1.35 


x 5300 x 24x 12 


2.53 


= 2.06 


33000 x 12 
Approximate Peak Torque 
Upstroke = (2390) (12) (1 
Downstroke = (1860) (12) 
= 19,300 in. Ib 
Counterbalance should be increased 
ip stroke ond down stroke peak torque equo!l 


= 28,700 in. It 
866 


fo make 


FIG. 1 
Manuscri eived at the office of the Pe 
troleum Braneb ptembe 15, 1949. Pape 
resented at the Petroleum Branch meetings i: 
Columbus, Ohi« September 26-27. and Sar 
Antoni October 7 1449 
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dynamometer cards that can be ol ” even close to the actual field con 
tained is one reason for the general lack ditions, such as the specific gravity of 
ot usage ot the dvnamometer as a col the fluid generally considered as one 
trol instrument rather than a meat that the crank has constant 
for making routine measurements of velocity; that the down-hole friction is 
leads and horsepower. When it is con zero; and that the fluid lift is from the 
sidered that the dynamometer card is pump. In the following examples we 
a record of the resultant of all force shall see what a variation 
iting on the polished red at any pat eight and friction can do to the get 
ticular instant during the pumping eral shape and magnitude of the dyna 
stroke. the problem is then one of mometer card. (Figs. 10 to 22.) 
breaking down this resultant into it 
components. As a moans of MAKING THE WELL STUDY 
quick review we shall consider the ex 
amples shown in Figs. 1 to 9, and It is obvious that it would be 
Tables | and I and then proceed to the practical to consider in’ detail 
interpretation of variously shaped card these factors each time a well study is 
caused by some abnormal operating made, inasmuch as each well study job 
condition could conceivably be extended 

In Table ll. when we were considering researcl project ather than serve the 
the factors invelved in caleulating the practical requirements of finding 
peak polished rod lead. it can be seer inswer to a specific problem. For this 
that the factors invelved greatly over reason it is important that some objec 
simplify the problem. Certain assump tive be established previous to the time 
tions are made which may or may not the well study is made 


3070 LBS. AT TU 
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4 


60° 90° 120° 150%180° 
= 


_, 180° 30° 
"530 LBS. AT TD 
d 30° | 
q J 
330° 


Note 
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Load ot TU = 3070 Ib 
Crank angle when polished rod is at position TU = ¢ 
= 30° 


Maximum counterbalance effect at polished rod = 2760 Ib 


Torque at TU = (Load ot TU Mox. counterbolance eHect- Ibs) sin 
307 2760: 5 x 24 1860 
2 
t TD = ‘Load at TD Max nterbalance effect Ibs) sin 

= (530 — 2760 330° « 24 = 13,400 

sin i on UPSTROKE will be positive value 

sin 4 from to d on DOWNSTROKE will be negative value 
foraue of c and d is sere because @ Is set 


APPROXIMATE METHOD FOR CALCULATING TORQUE 


x Length of Stroke 
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Length of Stroke 
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In general the primary objectives are 
(1) Information to be used as a basis 


for design of new installations; (2) 924 
Factual data to be used as a means for 22 7 
analyzing equipment failures; (3) In 520 
formation necessary for proper control z'8 
resulting in efheient pumping operation i + 


In order to satisfy the first consider O12 


ation, design calculations as shown in 
Fig. 5 should be checked 
namometer cards taken under compar- 
The 


usually designed to meet the capacity 


against dy 


able conditions. pumping unit is 


TORQUE — THOUSAN 


DYNAMOMETER CHARTS AND WELL WEIGHING 


90 


demand that will be expected, whether 30 60 i120 150 1 240 270 300 330 360 
this be in the first or last stages. The O* UPSTROKE 180° 180° DOWNSTROKE 360° 
bottom hole pump and sucker rod 
string, being more easily replaceable 
Bis WELL NO. 1 
are generally designed to meet the op 
erating conditions anticipated for a rea Angle Ane Load Balance Balance Torque 
man 0° 0 1060 2760 — 1700 0 
If equipment failures are causing 60° B66 4290 2760 1530 15900 
high operating expense, a bar chart 90° 1.000 5040 2760 2280 27400 
. 120° 866 4980 2760 2220 23100 
such as shown in Fig. 4 will show fail 150° 5 4980 2760 2220 13300 
ure frequency and serve as a guide 180° 0 4870 2760 2110 0 
when the well study is made. For in 210° 5 3340 2760 580 — 3480 
240 866 1850 2760 - 910 9460 
stance, if most of the sucker rod breaks 270° 1.000 1960 2760 ~ B00 9600 
are in the top of the string, then a way ~ 300° - 866 955 2760 1805 18750 
should be found to reduce the peak 330° 5 530 2760 —2230 13400 
360 0 1060 2760 — 1700 0 
load. If the failures are in the sucker muy of 19° 
FIG. 3 
ANALYS!S RECORD OF SUB-SURFACE REPORT N 
EQUIPMENT FAILURES LEASE 
A WELL NO 
| | an | wan | ape | wav | auc |seer wow | aN | apa | way auc | ocr 
jw 
TUBING FAILURES | 4) 2000 ; + w + 4 
& cour tan oO 
it s 
| a soc iS + + 4 
| PvMP g + 4 = 
> i wi 
via ‘ an Fee | mam | way |sucr | ave | seer] oct | | ofc | 
| * eve + + + + + + + + + + + + + + + +——+— 
13 TOTAL FLUID SS SS 
4 ANALYSIS RECORD OF SUB-SURFACE EFQUIPMENT FAILURES 
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red joint, then sper ial attention should 
be given to joint makeup 

The dynamometer is now coming into 
wider use as a control instrument. After 
the proper equipment has been installed 
it is then important that it be adjusted 
under the 


to operate efhciently and 


most favorable load conditions 


Fable | 


L. W. FAGG 


The simplest way to do this is to take 


dynamometer cards at speeds 


in order to determine the st load 


conditions that will give the desired 


three variables that 


production The 
mav be altered to satisfy this condition 
are the speed, stroke length, and pump 


size. Obviously, there is an optimum 


Calculation of Apparent Volumetric Efficiency of Pump 


Theoretical Production==Strokes per minute 1 Length of stroke Pun 


Apparent Volumetne Efficiency =A | Productior 


Theoretical Production 


measured 


PUMP CONSTANTS 


1% 


PUMP SIZE 2-3/4" BORE 
SUCKER RODS 7/8" 2800+ 


LENGTH OF STROKE 64" 


SPEED OF OPERATION 22.2 SPM 


74" STROKE GIVES EXCESSIVE 
TORQUE 

54" STROKE LIMITED BY SPEED- 
RODS WILL NOT DROP FASTER 
THAN 26 SPM 


> 
< 
a 
4 
3, 
< 
m 


STATIC DYNA- 
SUCKER ROD LOAD 6150 9120 


PLUID LOAD 6500 


PEAK POL.ROD LOAD 


- ALSO PSI 


UNIT LOAD ON RODS 26000 PSI 


IN LBS. 


APPROX. COUNTERBALANCE 


EFFECT NEEDED 3000¥4 


LOAD 


CALC. MIN. LOAD 20004 


CALCULATED PEAK TORQUE 
UPSTROKE 212000 In.lty 
DOWNSTROKE 224000 In. Iba 


HYDRAULIC HORSEPOWER 
ASSUMING SP.GR. 1.00 - 20.7 


APPROX. ENGINE HORSEPOWER 
41.0 to 52.0 


FiG 5—DESIGN OF PUMPING INSTALLATION — 2800 WELL 
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mdition that will result in the least 
load and consequently the most trouble 
tree operation 

In making a well study one of the 
ist important considerations is to get 

epresentative dynamometer card for 
the normal speed of operation, This is 
inalogous to getting a representative 
ample of an oil-water mixture when 
metering a well’s production 

When it is considered that a well op 
erating at 20 strokes per minute makes 
approximately 28.800 strokes per day, 
it is easy toe see that representative 
strokes are not always recorded. A pro- 
cedure to lessen the possibility of an 
error of this kind is to take at least 
three dynamometer cards at intervals of 
fifteen minutes apart at the normal 
-yeed of operation. If these cards re 
peat or nearly repeat in shape it is rea 
-onably safe to assume that representa 
tive cards have been taken. It is also 
idvantageous to take dynamometer 
ards at various speeds throughout the 
‘oosidered pumping range so that the 
well may be operated under the most 


max 13,400 
win LOAD 4,680 


MEAS CB EFFECT 9,220 1.85 
APPROX PEAK TORQUE 
UPSTROKE 160,000 IW 
OOWNSTROKE 124,400 * * 
TRAVELING VALVE OPENS AT BEGINNING OF 
TROKE 
&- TRAVELING VALVE CLOSES ~ UPSTROKE 


Mar LOAD 


Ns 


ZERO 

FIG. 7 — TYPICAL FLUID POUND; APPARENT 

VOLUMETRIC EFFICIENCY SHOWS VARIOUS 
STAGES OF PUMP OFF CONDITION 


FIG. 8 — GAS POUND 
VARIOUS STAGES ON SAME WELL 
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| 4 | | POL ROO HF 8 
3 ENGINE RPM 1043 
| 
| “Ax LOAD (3,700 Les 
| | SPEED 16 
qa | STORE om 
15 20 22 24 26 
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MAX LOAD ,00 \ 21,000 LBS 
MIN LOAD 4,000 MIN. LOAD 
RANGE 0,000 i. RANGE 17,300 * 
SPEED 22.5 SPM (\ SPEED 19 SPM 
STROKE 44 IN \. STROKE 74 iN 
POL ROO HP 35 
TIME 47 PM \ ZA 

% POL. ROO HP 307 

\ ENGINE 786 RPM 

\ TIME 830 AM 


BEFORE INSTALLATION OF DUAL PUMP 
ZERO 


MAX LOAD 15,500 LBS 

MIN LOAD ° 

SPEED 20 SPM RANGE 16.700 * 
STROKE 44 1N SPEED 19 SPM 
POL ROD HP 3.1 STROKE 74 IN 


TIME 315 PM POL. ROD HP 305 


ZERO 


FIG 9 — WELL IS AGITATING AND FLOWING. SHADED AREA ™% 
SHOWS NEGATIVE TORQUE 


780 RPM 
315 PM 


AFTER INSTALLATION OF DUAL PUMP 


7 RING PUMP PLUNGER — 
> 11 — FRICTION IN PUMP FIG. 12 


MAX LOAD 19,800 LBS — 
[80600 MIN. LOAD 2,000 FIG. 10 
12000 RANGE 17,800 
= MAX LOAD 20, 700 LBS 
MIN LOAD 
POL ROD HP 18.8 RANGE 12.930 
: 30 RING PUMP PLUNGER ee SPEED 16 SPM 
STROKE 64 IN 
POL ROD HP 89 
{8600 MAX LOAD 17,000 ENGINE BIO 
MIN. LOAD 2,000 TIME PM 
12000 RANGE 1$.000 * BEFORE 
SPEED 23 SPM 
8000 STROKE 44 IN 
0 POL. ROD HP 18.5 
15 RING PUMP PLUNGER MAX LOAD 17,700 LBS 
MIN LOAD 9,800 
RANGE 7,900 
18000 MAX. LOAD 14,800 SPEED 16 SPM 
MIN. LOAD 3,000 STROKE 64 IN 
12000 RANGE 117800 pot ROD HP 4 
600 SPEED 23 SPM = TIME 945 AM 
STROKE 44 1N 
POL. ROD HP 15.4 
AFTER 


BEFORE AND AFTER CLEANING PARAFFIN OUT OF TUBING 


MAX. LOAD 38,000 LSS / MAX. LOAD 19,000 LBS 
SPEED SPM / VY RANGE 12,000 * 
STROKE 132 IN. SPEED 22 SPM 
POL. ROD HP 25.4 —— STROKE 44 IN 

\ POL. ROD HP 

TIME 2:30 PM 


DATE 5-26-47 


PUMPING 
ZERO 


THROUGH PACKER 


24000 MAX. LOAD 24,000 LBS 
MIN. LOAD 10,000 MAX LOAD 14,700 LBS 
RANGE 14,000 * ae MIN. LOAD 9,800 * 
SPEED 8 SPM RANGE 4,900 " 
STROKE 132 IN SPEED 235 SPM 
POL ROD HP 16.8 i — STROKE 44 IN 
4000 POL.ROD HP 99 
Q TIME 245 PM 
DATE 5-28-47 
SUCKER RODS 2000 FT — | IN FTER ra 
PUMP 2/2 IN X I X 22FT RLB ZERO 
FIG 13 SLACK IN TUBING FIG 14 
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lavorable load conditions. The author 
BONNER NO! WELL us frequently been asked to explain 
3-27-48 the pumping action of a well where 

nly one dvnamometer card was taker 

i which may or may not be anything 
al -econd load curve would be In 
ch as all analytical work and sub 


ommendations are based on 


° 


the character of the dynamometer ecard 
the importance of having a card repre 
sentative of normal operation cannot 


overstressed 


CHECKING THE TRAVELING 
VALVE AND PLUNGER FOR 
LEAKS AND WEAR 
(FIG. 25) 


After the desired number of dyna 


TORQUE - IN. ~ THOUSANDS 
° 


mometer cards have been taken a new 


° 


eet of chart paper sould be installed 
ind the traveling valve checked as fol 


180 ¢ lows The well should he ste pped about 


150 200 


the center of the upstroke with the 


tvlii released so that the dynamometer 
is recording The stroke component 
cord should be pulled at once. The 
recorded line represents the weight of 
the sucker rods plus the fluid weight 
on the plunger. The string should be 
pulled at about one second interval 
and the rate of decrease of load noted 
he time required for the load to reach 
the dead weight load of the rods will 
show how fast the fluid is leaking by 


the plunger or traveling valve. It is 


— —+ + +44 
120 90 60 | impossible by this method to differen 
240 270 300 


CRANK ANGLE- DEGREES tiate between a leak in the traveling 


taal valve and fluid leakage past the plunger 
FIG. 15 — VISCOUS FLUID The rate at which the load will equalize 
dependent upon the plunger clear 
ind the depth to ‘he pump, assum 


the traveling valve is holding. Ex 


14100 
\ Seco , SPEED 20 SF verience in making tests of this kimd is 

ENGINE RPM 

TIME ‘ T 4° ive been pulled will show when a 


ROD ROD HP 197 onjunction with inspecting pumps that 


pump is worn to the extent that it 


ould he repaired or replac ed 


CHECKING THE STANDING 
VALVE (FIG. 25) 

The standing valve may be checked 

leaks in a similar manner as that 

in checking the traveling valve 

the well is stopped near the end 

» down stroke when the traveling 

s open and the standing valve i 

ved. The stvlii are released on the 

rt paper and the stroke component 

wd pulled. This line will represent the 

lead weight of the rods in fluid If the 


7 tanding valve is not leaking this load 
SAND PASSING PLUNGER CAUSING ABNORMAL CARD 
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A 
| 9 
| B B 
6 
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| \ : 
| | \ \ | 
4 
fe) 50 100 250 300 350 t 
CRANK ANGLE - DEGREES | 
\ : 
¢g 
\ 
| 
} 
Ki 
1 
| 
180 
180 
Max LOAD 
MAX LOAD 9,400 LBS Max pe 
\ MIN 3.0 MIN A 
\ ae RANGE 6.4 RANGE 
PEE 5 SPM PEF u : 
STROKE 64 iN STROKE 64 
y\P L ROD HP 2693 R 
ZERO 
Max A 8 Max A 
MIN LOAC 3,00 MIN A 
RANGE ?, 001 RANGE 
. SPEE 2:5 SPM 
stRoKe 64 IN ROKE 64 
\Po. ROD HP 26 4 
~ “ENGINE RPM 778 
TIME 40 am Time 30 Pw 
ZERO 
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line will remain in th 


If the standing valve is 


will increase showing 


valve is leaking and th 


part of the fluid load 


ind sucker rod string 


ing valve then will sho 


load on the polished 


FIG. 17 


above condition- 


FRICTION IN STUFFING BOX 


MAX. LOAD 
MIN. LOAD 
RANGE 
SPEED 
STROKE 

POL. ROD HP 
ENGINE RPM 
TIME 


MAX. LOAD 
MIN. LOAD 
RANGE 
SPEED 
STROKE 
POL. ROD HP 
ENGINE RPM 
TIME 


ZERO 


FIG 18 
WELLS 4250 FT AVERAGE 


FIG. 19 — SPEED CHANGE 


ont thre 


e same positiot 


leakir the load 


that the 
is transterring 
o plun 
\ leaking + 
wah 


red inde! 


23,000 LBS 
4,000 " 
19,000 * 
21 SPM 
54 IN. 
35.0 
1030 
10:00 AM 


24,000 LBS. 
4,700 " 
19,300 " 
21 SPM 

54 IN. 
34.4 

1030 

10:15 AM 


EXCESSIVE FRICTION CAUSED BY CROOKED HOLE TD 4600 FT SURROUNDING 
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tanding 


CHECKING THE TURING 
FOR LEAKS 
I he ime procedure used for check 
ng the standing + ilve should be fol 
wwed. but in addition the bleeder valve 
hould be opened to determine whether 
fluid is falling in the tubing. If by 


eans of the previous test it is showr 


that the standing valve ix not leaking 


vd vet the fluid level is dropping in 
e tubing. it is evident that the fluid 
tubing 


nust be leaking through the 


The rate at which the fluid drops in 


the tubing is generally not fast enough 


) register a noticeable load change on 


he dvnamometet 


WEIGHING THE COUNTER- 
BALANCE EFFECT 
While the instrument is still in place 


ifter taking a dynamometer card, it is 


OfPTH 
2 344 PLUNGER 
SUCKER ssrs fr 
FIG. 2 


wan 


UID IN TUBING AERATED 
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ag MA OAL 200 
MIN LOA 4.73 
’ - en ) 
MAH (OAD 2,500 
MIN LOAD 5,570 4 
RANGE 4,930 
SPEEO in | 
4 - STROKE 
= 
| 
| 
| 
F 
| 
| 
= | 
| 
| 
; 
\ 
— 
4000 4000 
} 
i 
= 4000 4200 | 
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i 2002, > 
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MAX. LOAD 
MIN. LOAD 
RANGE 
SPEED 
STROKE 

POL. ROD HP 
PEAK TORQUE 


A 
117 FT PER MIN 


MAX. LOAD 18,700 LBS 
MIN. LOAD 2'000 
RANGE 0 

SPEED 

STROKE 

POL. ROD HP 

PEAK TORQUE 258,000 IN. LB 
PROD 775 BBL DAY 
DISPL 126.5 FT PER MIN 


MAX. LOAD 19,000 LBS 
MIN. LOAD 3'00 
RANGE 
SPEED 
STROKE 
POL. ROD HP 
PEAK TORQUE 296,000 IN. LB FIG. 23 
745 BBL. DAY 
132 FT PER MIN i simple matter to weigh the actual 


22 —LOAD AND TORQUE CHANGE DUE TO CHANGE OF STROKE LENGTH counter-balance effect: at the polished 
rod. The following procedure may be 


used 


(a) Step the pumping unit at the 


position where the counterbalance ef 


[correo CURVE, 
SHOWS 


SHOWS. fect is the greatest, That is, the point 


it which the crank is horizontal on the 


i pstroke 


(bi Place a polished red clamp a 
few inches above the stufing box on 


RECORDED TIMING above the polished rod liner if there 
wave 


eof | happens to be one installed 


20) 


748 CYCLES 
PER SECOND 


(ce) Place a chain above the clamp 


UPSTROKE just installed and wrap areund the pol 

OAD AND MEASURED 


ished rod one turn, then run the chain 
COUNTERBAL ANCE 


INCHES PER SECOND 


under the easing head vent line or un 


4 det the lead line and hook the ehain 


COUNTER - 84. ANCE . 
uals 2 together as closely as possible. 


moTOR Sreeo d) Release the brake and check to 
rue see that the clutch is not dragging. Re 


RECORDED MOTOR ONE 
CYCLE 
SPEED lease stylii and pull the cord. This 
records the counterbalance effect as 
UNTER BAL | 
B- HORSE POWER 
with 4860 
cB EFFECT If the well is considerably underbal 


measured at the polished rod 


anced the reds will go down when the 
brake is released. In this case the clamp 


ANALYSIS OF should be put directly over the stuffing 
LOAD - SPEED - TIME \ 


RELATIONSHIPS hox to prevent the reds from going 


down. No chain is necessary for this 


condition. For correct counterbalancing 


the measured counterbalance effect line 


should pass through the approximate 


center of the dynamometer card 


The maximum counterbalance effect 


TORQUE IN 1000 LB 
° 


must be known before instantaneous 


horsepower values can ad calculated 


FIG. 24 — ANALYSIS OF LOAD SPEED-TIME RELATIONSHIPS from the dynamometer card. 
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Release the sty 


downstroke 


should be raised 


lhe 


time 


The 


timing wa 


RECORDING THE TIMING 


of the bar against the stop mechanism. 


Release it just before the bottom of the 


allowed to vibrate 


plete stroke, at which time the stylus 


an excessive number of lines recorded. 
constant for 
given on the timing bar 


instantaneous velocities which may be 


projected on the dynamometer card and 


calculating in 


(Fig. 24.) 


used as a means for 


AVE 


lii and press the end 


stantaneous horsepower 


RECORDS AND WELL DATA 


In order to make 
the 


inalysis of 


proper 


Imr should then be dynamometer cards and other in 


through one com formation secured at the well it is ne« 


} 


essary to have a detailed record of serv 


so there will not be ice of the prin ipal 
These she 


the 


component 
include 


engine ofr 


pumping system 


each eyele is any major repairs to 


pumping unit; a record of sucker rod 
and polished rod failures showing date 
depth break (body 


coupling) and notations such as pitting 


ve is used to obtain 


type of pin or 


DOUBLE CARD RESULTS FROM 
FAULTY ACTION OF STANDING 
VALVE ON SOME STROKES 


ZER 


DEAD WEIGHT TESTS SHOW 
STANDING VALVE LEAKING 


DW UP 
: DW DOWN 


TRAVELING VALVE 
AND PLUNGER IN 
GOOD CONDITION 
STANDING VALVE 
HOL.DING. 


cB 
DW DOWN 


DYNAMOMETER CHARTS AND WELL WEIGHING 


of the 


FIG. 25 — CHECKING THE TRAVELING VALVE, PLUNGER AND STANDING VALVE 
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due te corrosion or embrittlement due 
to hydrogen sulphide: a record of all 
hanees with detailed informa- 


on showing what caused the pump to 


In one area where this type of record 
was kept it was shown that in twenty 

x per cent of the pulling jobs due to 
pump failures there was nothing wrong 
with the pump. Caves of this kind are 
prevalent where a number of wells are 
pumping into a central tank battery and 
often difficult to know which well 
the 


it 


failing when lea-e 


drops off. By 


as mentioned above and by making in 


production 
having records and data 
dividual well studies, mechanical prob- 


lems can be easily analyzed and very 


often their solution is obvious. 


RECORDING TACHOMETER 


Another useful instrument in making 
well studies is the recording tachom- 
eter. This not only gives the engine 
speed but also the engine speed varia- 
the stroke. In 


certain cases it may be used for check- 


tion during pumping 


ing the well for proper counterbalance. 


BALANCING CENTRAL 
POWER 
Balancing of central power is cov 
ered by Figs. 27-30. The method used 


RECORDING TACHOMETER CHART. 


FIG. 26 


| 
| 
bs 
7.430 
900 \ | 
| 
$8 
79°,__/76° 
FIG. 27 
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CRANK ANGLE CRANK ANGLE | CRANK ANGLE. | 
100000 300° 60" 10006 sor p0000 WITH DUMMY 
with oummy | DUMMY 300} LBS 6r 
/ 
120" 24 20° 2404 
OUMMY 
210° 2 50° 210° so* 
HARRIET OWEN “B" NO 3 HOOKED OFF HARRIET OWEN “BNO 3 & RD OWEN HARRIET OWEN “B” NO 3 &R 0 OWEN 
NO 14 HOOKED OFF NO 14819 HOOKED OFF 


200K 
RANK ANG 


400090 IN LBS 


NO 


OUMMY 


NO OUMMY NO DUMMY 


: HARRIET OWEN “B& NO 2 & RD OWEN HARRIET OWEN “B” NO 2 & RD OWEN HARRIET OWEN "B” NO 283 & RD OWEN 
: NO 14 & 19 HOOKED OFF NO 19 HOOKED OFF NO 14 & 19 HOOKED OFF 


FIG. 30 
N. Kemler in Pable Il Peak Load Calculation 


Drilling and Production Practice, 1943, Peak Polished Rod Load — Weight of Sucker Rods « Acceleration Factor + Fluid Load 


outlined by 


is that 


pages 100 to 103, inclusive. The charts AVERAGE WEIGHT OF RODS PER FOOT 
and diagrams are self explanatory. 


Diameter of Plunger 


have been the result. 


In conclusion, where procedures as Rod Con ‘ 
outlined above have been used, sub- ‘ ¢ 
stantially lower lifting costs invariably 8 8 
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This report is the accumulation of 
eight years of experience on only one 
small phase in the business of oil pro 
duction. It is not intended as a final 
report but rather as a progress report 
dealing with the internal corrosion of 
oil field dehydrating tanks 


The corrosion of dehydrating tanks 
continues to be a problem in the pro 
duction of crude oil. The deterioration 
by corrosion of these tanks falls into 
three general classifications: (1) At 
mospheric corrosion of exterior areas, 
(2) corresion of the underside of deck 
and the rafters and top area of the up 
per row of staves in that part of the 
tank which is known as the vapor space, 
and (3) corrosion of the bottom and 
shell areas, and the steam coils which 
are normally immersed in water and 
thus exposed to the corrosive action of 


the water. 


Atmospheric corrosion is primarily a 
paint problem, and has been omitted in 


this discussion. 


The corrosion in the vapor space, in 
this company’s experience, which has 
been of great concern only in one area. 


has also been omitted in this discussion 


The third, and most troublesome type 
of corrosion, and the one with which 
this report deals, is that which oceurs in 
the water-exposed areas of dehydrating 
tanks, and, to a lesser degree. in some 


stock tanks 


The operating temperature of these 
waters varies from 80°F to 160°F and 
the salt counts run from a few thousand 
to as high as 25.000 parts per million 
Corrosion in these tanks occurs in three 
forms: (1) pits, (2) ringworm type ot 
attack along the vertical and horizontal 
bolt seams. and (3) as a general attack 


-pread over a wide ares 


Manuscript recei ut the office of the Pe 

oleum Branch October 1 1949. Paper pre 
sented at the Petroleum Branch meeting tr 
Los Angeles, California, Octobe -21, 1949 


Vol. 189, 1950 


CORROSION MITIGATION 
WITHIN DEHYDRATING TANKS 


ERNEST O. KARTINEN, MEMBER AIME, SIGNAL O!L AND GAS CO., LOS ANGELES 


Steam Coils 


In dehydrating tanks, our experience 


has been that the steam coils are the 


first to show signs of corrosion, and 
then the shell and bottom areas. Thi 
action is not uniform throughout this 
company operations. Some installa 


tions have il troubles with very Little 


tank trouble ind seme show ist’ the 
opposite. But in the majority of case 
the coils are the more seriously cor 


reded area This may be partly due to 
the fact that we have tried by periodic 
application to keep a protective coating 
on the interior areas of the tanks, and 
some protection has been afforded by 
these coatir gs 

Through the vears several types of 
hot and cold coatings have been tried 
with man irious methods of cleaning 
the steel inging trom use ot cleaning 
solvents to hot and cold Oakite washe- 
as well as sandblasting. Although ex 
perience has shown that a longer life 
expectancy of a coating ts possible alter 
a very thorough steel cleaning job, it 
has still been necessary to recoat these 
tanks at least every two of three year- 

Until a few years ago, vertical spiral 
steam coil bundles were installed when 
the tanks were originally erected. When 
these coils needed replacement, in some 
cases within 18 months, it was nece 


sary to remove a couple of shell stave 


to accompli h this task. This required 
a down time period of seve ral days and 
was often very inconvement to the pre 
duction operations of the leas 

Thi problem was considered on the 
basis tl he coils were expendable 
and tha eliminate any unnecessar 
down time when changing coil thre 
vertical p.ral oil were discarded u 
favor mital flat coils which could 
he taker id out of the tanks by wa 

the cleanout opening ind put te 
gether wit! nions. Th made a fairly 
easily repl re able ind repairable ef 
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But it was still very much of a nuisance 
when repairs were necessary 

Efforts to increase the useful life of 
the dehydrating tanks led to the adop 
tion of galvanized tanks at an increased 
initial cost. The zine coating was de 
pended upon for protection and no other 
protective coatings were applied. 

In July, 1944, during the development 
of a new lease, a 3-ring 1.500 bbl, black 
iron water tank was converted into a 
dehydrating tank with steam coils to 
handle the new production. This tank 
was coated inside with a cold, brushed 
on coating, for protection against cor 
rosion. After approximately 18 months 
af service, holes developed in the tank 
ind the steam coils. The tank was emp 
tied and cleaned for repairs. The coils 
were so badly pitted that it was felt 
idvisable to replace them 


Coating Becomes Loose 


Inspection of the tank showed the 
protective coating to be, still in place 
but loose, and numerous blisters were 
in evidence. A closer inspection showed 
that the interior of this tank was se 
badly pitted under the coating that any 
further attempt to use the tank was in 
advisable. This tank was therefore dis 
carded and a new galvanized tank ot 
dered and set up at considerable expense 
and inconvenience 

In April, 1946, another dehydrating 
tank installation was made on an ad 
oining lease. This installation consisted 
of a 1,500 bbl, 3-ring galvanized tank 
with two sets of flat steam coils 12 in 
ind 24 in. up from the bottom. In Sep 
tember, 1947, seventeen months after 
installation, salt showed up in the boiler 
feed water. When the dehydrating tank 
was opened and cleaned, the steam 
oils were found to be badly pitted 
-everal holes having penetrated through 
the wall of the pipe. New coils were in 


-talled 


~ 


= 
& 
: 
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The shell of the tank was al-o found 


to be very seriously corroded below the 


oil level. Large areas of the -teel were 


very thoroughly pitted 


The Mest serious trom a 
structural standpoint was the contin 
uous corrosion along the vertical belt 


seams and the chime- 


Numerous isolated pits were found in 
all the shell staves and the betteum. A 
pit depth gauge was used to measure 
some of the pits, and several were found 
to be 108 of an inch in depth. There 
were a great number of pits 050 of an 
inch or more in depth. The thickness ot 
the metal in these staves is .LO9F of an 
inch, whieh indicates that several pit 
had practically penetrated the steel. A 
further examination of these corroded 
areas disclosed a bright shining surlace 
The bottom of the tank 
sith ill 


also observed at this time 


under the rust 
was found to have only a tew 
pits It wa 

that the zine coating had practically 
disappeared and had been replaced by 
a oseft, light colored whieh 


coating 


brushed off and exposed black iren 


Cathodic Experiment 
After this experience, it became ap 
parent that some selution to the corre 


sion problem was necessary, and an 


Woter Leve 


investigation imte t possibilities of 


protecting the water-immersed areas of 
dehydrating tanks by cathodn protes 


thon Wa undertake 


The theory of cathodi protection 


that if the iron wall of the tank and coil 


is made cathodic, that is. negative. wit! 
respect fo some other no the sv- 
tem whieh i anodic. or positive icur 
rent will How from = the ter the 
cathodic surfaces. Rust cannot form at 
the point where irrent is entering the 


-olution 


In other 


iron simnee iron innet go inte 
to start the corrosion process 
words, cathodic protection ts the use of 
in impressed current to prevent or te 
reduce the rate of corrosion of a metal 
in an electrolyte by making the metal 


the cathode for the impressed current 


lu the application of cathodic prote 


tion. the metal to be protected ts elec 


trically connected to the negative tet 


minal at a seuree of current such as a 


rectifier, generator, or battery. This type 


of installation is known as a_ forced 
drainage svstem 

Galvanic anode drainage is a form of 
forced drainage which use in anode 


of an active metal such as zine or mag 


nesium, The drainage current depends 


insulating Blocks* 


ELE VATION 


Meto readers 


s 
~ Steom Calg 


TANK 


DESCRIPTION 
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on the galvani 


potential between the 


metal to be protected ind the anode 


surfaces of 


The use of cathodic protection on the 


dehydrating tanke 


presents many problen s, such as 


1) What current density is neces 


sary tor complete protection 


What voltage is necessary to pro 
vide the required current for ef 


fective protection 


(3) How does the corrosiveness of 
the water affect current require 


ments 


(4) What effect has the presence ot 
protective coatings upon current 
requirements 


9) What anode spacing is necessary 


for complete coverage ? 


(6) Would the 


tank provide 


bolted seams in a 
sufficient contact 
between staves to prevent cur 
rent from jumping trom) one 
stave to the other across the rub 


ber gasket / 


(7) Would there be any harmful ef 


fects to connecting pipe lines and 
structures which are not electri 
cally insulated from these tanks? 
From available literature, the follow- 


four conclusions were drawn 


v 


» 
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cl) There are wide differences in the 
corrosiveness of water: so appar 
ently no set of rules can be ap 
plied 
The more corrosive brines re 
quire higher current densities for 
protection 
In a tank, the anodes should be 
so located and their respective 
currents such that proper prote 
tion is obtained over the entire 
cathodic surface 
In high resistivity water a great 
er number of anodes is needed 
in order to keep down the volt 
age required. 

After some consideration, it was felt 
that at least partial protection of the 
dehydrating tank and the steam coils 
with a properly installed cathodic pre 
tection system was possible. There then 
arose the question of whether a forced 
drainage or a galvanic anode drainage 
system would be installed. Some ex 
perimenting with a 16-lb magnesium 
anode in oil field brine showed that it 
would develop approximately 2 amps 
at .6 volts. Magnesium anodes were de 
cided upon in this initial installation 
because of (1) their ease and simplicity 
of installation. The initial cost of mag 
nesium anodes over a rectified installa 
tion was much less. (2) Magnesium has 
the greatest solution potential of all 
metals 


commercially available anodic 


(3) It has a high content of stored 
energy the electro chemical equive 
lent of I-lb of magnesium being the 
oretically equivalent to 1,000 ampere 
hours. (4) It is now readily available 
because wartime production facilities 
are being used to fill peacetime markets 

In the dehydrating tank where the 
first anode installation was made there 
is approximately 262 sq ft of steam coil 
area, 158 sq ft of spreader area, 1.183 
-q ft of shell and bottom area: or a 
total of 1,603 sq ft of steel which was 
subject to corrosion by exposure to the 
het oil field brine. From literature on 
cathodic protection of installations in 
sea water, it was felt that 5 milliamps 
per sq ft would provide ample protec- 
tion with a safe margin. Thus. it was 
determined that approximately 8 amps. 
if properly distributed. would be sufh 
cient in this tank 


Four Circuits Used 
We had on hand for experimental 
purposes six of the 16-lb magnesium 
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ERNEST O. KARTINEN 


TANK FLANGE WITH RUBBER BUSHING AND PLUGS 


anodes. and these were installed evident that the protective coating had 


dehydrating tank in feur circuits disintegrated. The tank was opened and 


circuit had three 16-1b anodes in the coating was 100 per cent ineffective 


lel, and the other three circuits wet ifter 122 davs. But, significantly, it was 


only single anodes. The three anode- observed that the pits, which four 


eirrcurt were laced on ins d pe months previously were shining and 


th 


tals between the two sets of coils. anc bright. now had a dull black luster 


circuits 2, 3, and 4. comprising one There were no traces of pitting on the 


anode each, were set about 5 ft fron new steam coils, and all the wrench and 
the shell of the tank about 


bottom (Fig. | ind dull in color 


ft off the punch marks on the coils were sharp 
The entire exposed 
| teel shell and steam coils had a dull 
black luster 


the anodes were removed and the loose 


The lead wires were brought throug 


the shell of the tank by means of a With these observations 


special bushing and then grounded te 


the shell on the outside of the ta coating washed off with a fire hose and 


hs new anodes installed. The tank was 


big 2 shows the tank flange wit! 
ber bushing and plugs to provide then closed and put into service 


watertight seal around the lead wire Second Test 


The second test per iod on this tank 
ran for 288 days. The tank was opened 
for inspection on October 28, 1948. As 


was previously observed, the tank steel 
a few days after installation were we 


4 Rhodes potentiometer was used t 
read the voltage, and shunts were used 
to caleulate the imperage ¢ the 
cuits. The readings of the four cire 
a dull color and the coils whieh 
Amps at .62 volts 


Amps at .62 volts 


Cireuit | had now been in the tank for 13 months 


Circuit © showed no signs whatsoever of corro 
Cireuit 3 Amps at .62 volt 
Cireuit 4 Amps at .62 volt 


Total 13.4 Amps at .62 volts 


ion. The deep pits which had prac 
tically 


months, have in this last 13) months 


penetrated the steel after 17 


This amperage provided a current shown no further corrosive action 


density of approximately 8.04 milliamp- This dehydrating tank was opened 


per sq ft, and resistances were intro iysain on June 7, 1949. for a routine 


duced into the four circuits to cut down washout and cleanup. At this time a 


the total amperage output to give a cur detailed inspection of the tank was 


rent density of approximately five mill made and the anodes were approxi 


amps per sq it Readings on all four mately 75 per cent dissipated. 


circuits were taken at frequent interval Pits were examined closely and found 


and the 


lated. Also. at this time. while waitin 


current output closely tabu to have the same dull black color The 
entire steel area of the coils and shell 


for new coils. this tank was painted was coated with a thin, hard, black 


inside with three coats of plastic coat coating. This coating was very hard to 


ing remove by hand wire brushing. After 
It was prope ” noth t beer 1 very careful inspection, no further 


SiX months opening trace of corrosion could be detected 


inspection. But inywhere in the tank. This tank has 
four months operation, large sectio been under cathodic protection for ap 
proximately 631 days without anv fur 


of coating were observed float ng 


into the waste water pit ‘ Was ther trace of corrosion 
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It has been concluded from this ex Summary sheet No. | (Fig. 3) shows protection circuits. The tanks vary in 


periment that (1) apparently 5 milli- sume of the statistics and economics size from 750 bbl to 2,000 bbl stand- 
amps per sq ft provides sufficient cur pertaining to this particular tank ard API bolted tanks. All of these 
rent density for complete protection, While some of the questions concern tanks are several years old and show 
(2) .6 volts potential between steel and ing the use of magnesium anodes for diversified degrees of corrosion. The 
magnesium provides sufficient voltage cathodic protection in this type of an protective coatings in these installations 
to provide the necessary current, (3) installation were partially or wholly have been left intact for whatever pro 
the anode spacing as was used provided answered. there is much to be learned tection they might afford. The installa 
ample coverage. (4) bolted seams pro about such things as tions are put in under varying condi- 
vided sufficient contact between tank tions, with the magnesium anodes dis 
(1) Minimum current density nece- 
sheets and staves, (5) although the tank charging at different rates and poten- 


sary. 


was not isolated from the rest of the tials. Efforts are being made to keep a 


(2) Maximum anode spacing 


system by insulating flanges, no harm- close check on all these cathodic prote: 


(3) Effect of electrolyte composition 


ful effects have been detected anywhere tion installations in an endeavor to com 


on anode behavior pile data and experience which will 


(4) Effect of pH on magnesium provide answers to many of’ the un 


in the system 


It is felt from experience to date that 


ort 
anode performance answered questions as well as increase 


this type of protection is economically x 
(5) Effect of current density or 


our knowledge concerning the practical 


feasible and offers better and more 


positive protection of the water im anode performance application and limitations to which 
mersed areas of dehydrating tanks while (6) Effect of anode current density this simple principle, discovered by Sir 
also protecting the steam coils than any on current efficiency Humphry Davy in 1823, can be applied 
protective coating which we have ap We have at the present time 12 de in the battle against corrosion of this 
plied to date hydrating tanks equipped with cathodic ind other types of oil field equipment 


~ * 


DESCRIPTION 


Linas Date of Tank Tank 
Lowation Tank lo this Insta! Bbis N Interior luteror 
Farm No K »port No Cap sity Ring nt ‘ f 


Installed 


ANODE COST ANALYSIS 


ANODE SERVICE EFFICIENCY Continued 


COST SUMMARY 


New Coils Coat $400, Average | 2 Years. Per $ 
New Tank Cost $2300; Average Life of 2 Years. Per Tank $iiM 
Average Yearly Replaceme 
Average Cost of Magnes Anod 2 


ANODE DATA SUMMARY SHEET 
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RELATIVE PRODUCTIVITY OF PERFORATED CASING-1 


ROBERT A. HOWARD AND MARSH S. WATSON, JR., JUNIOR MEMBER AIME, 
UNIVERSITY OF OKLAHOMA, NORMAN, OKLAHOMA 


ABSTRACT 

An electrolytic model study has been 
made of the relative productivity of per- 
forated casing. The results show that 
the relative productivity is roughly one- 
half to two-thirds of that predicted from 
point-sink calculations. This diserepan- 
cy can be satisfactorily explained on the 
basis of casing interference. The rela- 
tive productivity was found to be insen- 
sitive to spatial arrangement of the per: 
forations, 


INTRODUCTION 


The relative productivity of wells 
with perforated casing has been treated 
mathematically by Muskat.’ In his treat- 
ment the perforations are represented 
by small spheres, thus enabling him to 
approximate the flow by that to point 
sinks. By neglecting interference be 
tween the flow into the various sphere- 
representing the perforations, one may 


deduce the approximate formula 


(1) 


Manuscript received at office of the Petro- 
leum Branch October 12, 1949. Presented at 
AIME Annual Meeting, New York City, Feb- 
ruary 13-17, 1950 


? References are given at end of paper. 
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Where Q is the flow rate into spheri 
cal sinks located in the me 
dian plane of the sand lay 


Is the open hole flow rate 
(uncased hole of radiu 


is the thickness of sand 
laver under consideration 
(always one foot this 


paper) 


is the number of spherical 


sinks in the sand layer 


- the radius of a spherical 


sink 
is the well radius 


is the drainage radius of 


the well 


Fig. 1 is a comparison of values cal 
culated from equation (1) with Mu 
kat’s values. It will be observed that 
the approximate values are in error by 
less than 2'% per cent 

The disturbing effect of the casing on 
the flow line is not explicitly taken 
into account by Muskat. but he reasons 


that interference between the flow pat 
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terns from the various point sinks will 
result in a negligible flow in the region 
within the well radius, and that no 
appreciable error will result from not 
explicitiy excluding flow from this re- 
zion. This line of reasoning is open to 
question, however, as the flow impe 
dance, in the immediate vicinity of the 
well, of a hemispherical cavity in con 
tact with an opening in the casing i 
twice that of a spherical sink in a con 
tinuous sand layer. There. will be a dif 
ference, moveover, between the flow into 
a hemispherical cavity and that into a 
circular hole in the casing. This latter 
difference can best be appreciated by 
comparing the flow from a semi-infinite 
medium into a hemispherical cavity at 
the edge of the medium with the flow 
out of a circular opening of the same 
radius as the hemisphere and which is 
al-o on the edge of the medium. In this 

showing that the dif- 
ference in flow rates into differently 


shaped cavities is quite appreciable. 


It was the purpose of the investiga- 
ton reported here to determine to what 
extent flow into cireular perforations in 
casing departs from the values calcu- 
lated by Muskat. For this purpose an 


electrolytic model was used. 


ik 
f 
} 
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APPARATUS 


The model tank was 36 in. in diameter 
with a varnished plywood bottom, and 
vertical copper sides 1.75 in. high. A 
weak NaCl solution was used as the ele: 
trolyte. The casing was represented by a 
lucite cylinder, and the perforations by 
radial platinum wires cut off flush with 
the outer surface of the lucite cylinder. 
The platinum electrodes all lay in the 


The 


fluid flow impedance was determined by 


median plane of the electrolyte. 


measuring the resistance to 1000 cycle 
current with a General Radio type 650 
\ impedance bridge. A pure resistive 
balance was obtained by using an oscil- 
loscope as a null detector. Each such 
resistance measurement was compared 
with that of a gold plated cylindrical 
copper electrode measured at the same 
temperature. The latter makes possible 
the comparison of perforation flow rates 
with open hole flow rates without mak 
conductivity measure 


ing electrolyte 


ments in a separate conductivity cell. 


RESULTS 


Since neither the open hole radius nor 
the drainage radius correspond to those 
Muskat, it 
employ the two-dimensional radial flow 
equation to plac e our the 
To do this the fol 


lowing equation was employed, 


used by was necessary to 


results on 


same basis as his. 


Where Q is the 


perforations 


flow rate into the 


Q. is the flow rate into the 


is the drainage radius (mod 


el rather than prototype) 


tank ra 


is the electrolytic 


(18 in.) 


dius 


radius of the 
(0.249 in.) 


the 


hole electrode 


open 


the external radius of 


r. is 
the (radius of lu 


equals 0.384 


casing 
cite evlinder 


is the resistance measured 


with perforation electrodes 


measured 


hole ele 


is the resistance 


with the open 


trode. 


The platinum wire employed to repre 


sent perforations was 0.032 in. in di 


ameter, and the depth of the electrolyte 


vas 0.768 in 
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where the 


The 


prototype dimensions are: 


results for the case 


casing radius 


perforation radius 0.25 in. 


formation thickness a 


drainage radius 660 ft 


are shown in Fig. 2. It will be observed 
at once that the relative productivity 
that calculated by 


is much less than 


Muskat, 


argument given above as to the prob 


which is consistent with the 
able effect of the casing. An equation 


of the same form as (1), namely, 


n 


will fit the observed data to an accuracy 
if « 
The flow lines in the vicinity 
sufficiently 


4 about 2 per cent is given the 
value 7.6. 
of the perforation are of 
complicated form that we have not been 
able to derive the value of ¢ by simple 
physical considerations as was possible 


in the case of equation [ 1). 


It is possible to derive an approxi- 
mate equation for calculating the effect 
of increasing the casing radius and per 
k and the 


while 


foration radius by a factor 


drainage radius by a factor h 


leaving the perforation density con 


stant. The equation which one obtains 


}—+— 


+ 


4 


+ 


> 


| 
+ + 
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CASING 
OR AIMAGE 
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CALCULATED 


Cunve 


FIG. 1 


EFFECT OF NUMBER OF SPHERICAL SINKS PER FOOT OF 
CASING ON RELATIVE WELL PRODUCTIVITY 


SPHERICAL SINKS PER FOOT 
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EFFECT OF NUMBER OF PERFORATIONS PER FOOT OF 
CASING ON RELATIVE WELL PRODUCTIVITY 
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ROBERT A. HOWARD AND MARSH S. WATSON, 


1 
(>) 
In k/h 
k(l ) 
In 
where 
(QO/Q.)* is the desired relative pro- 
ductivity, 

/Q, is the relative productivity 
which is known for certain 
casing and perforation ra- 
dii 

r. is the drainage radius for 
the known case 
and r. is the casing radius for the 


known case. 


The electrolytic model results for the 
following prototype dimensions: 
casing radius = 3 in. 
perforation radius = 0.125 in. 
formation thickness = 1 ft 
drainage radius = 660 ft 
are compared in Fig. 3 with the values 
computed from equation (4), using the 
electrolytic model results shown in Fig. 
2, and also with the values given by 
Muskat for this case. It will be observed 
that the values calculated from equa- 
tion (4) are in good agreement with 
those determined experimentally, but 
are much lower than the values given 


by Muskat. 


LOCATION OF 
PERFORATIONS 


No special study was made of the 
effect of spatial distribution of the elec- 
trodes, but, as will be seen from Fig. 4, 
the 2, 4, and 8 perforation patterns are 
symmetrical arrangements, while the re- 
mainder are asymmetric. It will be noted 
that a smooth curve drawn through the 
points corresponding to symmetrical ar- 
rangments will not deviate by more than 
the experimental error from those cor- 
asymmetrical 


responding to arrange- 


ments, 


FLOW TO SPHERICAL SINKS 

As a check on our method, we had 
three brass spheres of 0.040 in. diam- 
eter turned on the ends of small brass 
rods. All of the rod but the sphere wa- 
The 


-phere itself was gold plated. Since flow 


coated with insulating material. 


of current to the sphere was cut off 


where the red joined the sphere, the 
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Was 


the 


area of this 


total 


cross sectional piece 


subtracted from the area of 
sphere and the radius of the equivalent 
sphere having the resultant area cal 


The 


converted by 


culated. observed resistances were 


means of equation (2), 


using new values of ry | 0.458 in.) 
and r, (corresponding to an effective 
sphere diameter of 0.038 in.) The re 
sults are shown in Fig. 5. The agree 


ment with Muskat’s calculated values is 


good, showing that the calculations are 
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CONCLUSION 


The limitations to the applicability of 
electrolytic model studies and potential 
theory calculations to actual field condi- 
tions are now so widely appreciated that 
they will not be discussed further. There 
is, however, one limitation to this par 
ticular investigation which werth 
Our 


perforation which consists of a circular 


mentioning. model represents a 


hole through the casing which just ex- 


correct but that the point sink repre poses the undisturbed sand face in con- 
<entation is inadequate to portray flow tact with the casing, or it may be inter- 
in the region of the impermeable ca- preted as a circular hole through the 
ing. casing and cement if the well radius is 
70, T 
— | |_| + 
60} + + | + + + + —+ | + t 4 
PERFORATION RADIUS | 
| 
CASING RADIUS 300 IN } 4} — 
DRAINAGE RADIUS FT | 
i 
+ + + + + + + + + + 
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ELECTROLYTIC MODEL RESTS 


MUSKAT'S CURVE 
COMPUTED FROM APPROXIMATE 
EQUATION 4 USING DATA FROM 
ELECTROLYTIK MODEL CURVEOF ... 4 
FIGURE 2 


PERFORATIONS PER FOOT 


FIG. 3 


EFFECT OF NUMBER OF PERFORATIONS PER FOOT OF CASING ON RELATIVE 


WELL PRODUCTIVITY. 


FIG 4 
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DIAGRAMMATIC PLAN OF THE NUMBER AND ARRANGEMENT OF 
PERFORATION ELECTRODES 
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interpreted as the radius of the ce 


mented hole instead of the casing ra- 


smane nsows dius. In any case, the perforating bullet 


“CASING” RADIUS + - could hardly cut a hole through the 
GRASINEE casing and expose undisturbed forma 


tion. For this reason the authors are 


now investigating the effect of formation 


penetration on relative productivity 
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These cards were compiled by 
The Atlantic Refining Co 


with the cooperation of 


the following companies 
Stanolind Oil 6 Gas Co 
Chemical Geological Laboratori 
Magnolia Petroleum Co 
Continental Oil Ce 

United Gas Co 

The Texas Co 


Schlumberger Well Surveying 
Corp 


Fill Out and Mail This Card Today 
Offer Closes August | 


Shell Oil Co 


’s In 
the 
Cards 


—More Efficient 
Electric Log 


Interpretation— 

Here is one of a set of 1,500 3 x § cards now 
ivailable to show Formation Water Resistivities 


throughout the Mid-Continent, Gulf Coast, } 
Mississippi and Rocky Mountain regions. ' 
Compiled to make your electric log interpretation i 


easier and more accurate, each card gives the 
following data: State, formation and 
sub-division, county, field, well, sub-sea depth, 
sub-surface depth, depth below top of 
formation, source of sample, data source and 
resistivity. The information is taken from 


flowing wells where possible. 


» that every operator may t 


benefit from this data, a complete 
set of 1.500 cards is offered 
tor $30. This offer is good for 


1 limited time only your order 


e nust be 


August | 


in this office by 


AIMI 


re publish these cards at 


At present the does not 


lan to 


» later date. or to continue 


he collection of this data 


American Institute of Mining ond Metallurgical Engineers 
601 Continental Building 
Dallas 1, Texas 


Please send me setis) of 1,500 woter resistivity cards 
Check 
Money Order 


Please Bill Me 


am enclosing 


Nome (Please Print 


City Zone State 
Address 


Mail Promptly! Offer Expires August 1! 
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Men have-told us that 
They've been a little». >: ised at the ready 
© ¢-Wellecustom- 
‘Lem to explain im det«: the reasons wiay 
they prefer Lane-We'|: Perforating. The 
reasons vary with ‘be customer some 
stvece the excellen: ««:vice afforded by 
 Lane-Wells 48 brenches; other emphe- 
our accurate depth measurements, 
penetration » the important thing 
to many ethers. “|| together, they add o> 
to “Lane-Wells does the job righ? the firs: 
time.” Butit is true that many of our custon. 
ers seem to teke o friendly pleasure ig 
others their experienee with Lane-We!)) 
ioe and treatment. Go, fer real down 
oil country dope on perforating 


LOS ANGELES HOUSTON OKLAHOMA CITY 
LOWE WELLS COMPAMY + PETRO TECH SERVICE CO IM VEMEZUELA 


AG General Offices. Export Office and Plant S610 SO SOTO STREET. LOS ANGELES 11. CALIFORMIA 
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Oil And Gas Developments In Louisiana 


During 1949 


By LEO W. HOUGH* and ARNOLD C. CHAUVIERE® 


During the year 1949, Louisiana ranked third 
nation in o1l production and second in gas product January December 
total of more than 197 million bbls of liquid and 1 1949 1949 
fiable hydrocarbons were produced of which over |t North Louisiana 
lion bbls were crude and over 134 million bb! Crude 3,570,088 3,577,153 
condensate. This 1s an overall increase of 5.93 cent Condensate 605, 439 543,845 
over 1948. Tots 175.527 4, 120,998 


Natural gas production was slightly more 
trillion cu ft, of which more than 231 billion « ft we 12. 21.777 
from oil wells and more than 794 billion cu ft we on - ‘ 743.903 
natural gas and condensate wells. This 1s an ; . 


p 565, 680 
5.12 pet over the total for 1948. 13, 565, 68 


A comparison of 1948 and 1949 production figure Grand Total “17, 686 678 
table “Production 1948 Vs. 1949". 


16,893,111 
lhere were major decreases in yearly production in 5l 
During 1949 there was an average daily increase ove fields and major increases in 62 fields during the year. 
1948 of 29,394 bbls of o11 and condensate. The comparison The lercest major. 
of production at the beginning and at the end of the (-1,756,191) South Louisiana, and Ore Field (-1, 112,085) 
North Louisiana. the largest major increases were in 
Weeks Isiand (+1,291,215) South Louisiana, and Cotton 
Valley (+2,219,381) and Caddo (4+1,565,753) an North 

Louisiana. 
The increase in old fields and production in new 
fields more than compensated for the decreases in pro- 


duction. 


PRODUCTION 1948 Vs. 1949 


INCREASE OR 
DECKEASE 


OIL IN BBLS OIL IN BBLS 
1948 1949 


North Louisiana 
South Louisiana 


Total 


North Louisiana 
South Louisiana 


jotal 


North Louisiana 
South Louisiana 
Total 


40,564,015 
137, 942, 313 
178, 506, 328 
Increase equals 
CONDENSATE IN CONDENSATE IN 
BBLS 1948 BBLS 1949 


2 


Increase equal 2.0% 

NATUHAL GAS NATURAL GAS 

CU FT 1948 CU FT 1949 

485, 285, 820 , 5, 732, 000 

487,705,811, 503,869, 196, 000 

972, 991, 631, 006 1,025, 474, 930, 006 
12 


+1,781, 986 
+4, 162, 515 


+5,944, 501 


INCREASE OR 
DECREASE 

+3, 737,704 

+2, ,891 


+5, 794, 595 


INCKEASE OR 
DECREASE 
+36, 319,912,000 
+16, 163, 387, 000 
+52, 483, 299, 000 
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AND GAS DEVELOPMENTS 


SUMMARY OF DRILLING 
IN LOUISIANA FOR 


ACTIVITY 
1949 


During the year 1949, there were 2,920 active wells. 
Of this number, 


in South Louisiana. 


1,731 were in North Louisiana and 1,326 


In North Louisiane there were 1,584 active field wells, 
of which, at 442 were still drilling 


or in an unknown status, 


the end of the year 
1,066 wells were successfully 
completed, and 76 were dry and abandoned. 


There were 152 wildcat 


46 of still dralling at 


year, 8 were successfully completed and 98 were dry and 


wells active in North Louis:i- 


ana, these were the end of the 


abandoned. Thus North Louisiana had an average of 7.5 
per cent of its completed wildcats successful. 
The most active parish in the Shreveport District 


was Caddo withatotal of active wells. Bossier Parish 


showed the greatest amount of wildcat activity for the 


Shreveport District with 28 wildcats active during the 


year. 


The most active parish in the Monroe District was 


Union, having 183 active wells during the year. Union 


also lead in the number of wildeat wells drilled during 


the year. 


In South Louisiana there were 1,326 active wells 
during the year. Of this number 1,129 were field wells, 
of which 488 were successfully completed, 92 dry and 


still drilling. There was a total 


abandoned, and 440 were 
of 187 wildeats active in South Louisiana, 
cessfully completed, 88 were dry and abandoned and 65 


34 were suc- 


were not yet completed. South Louisiana thus has for 1949 
an average of 28 per cent of its completed wildcats suc- 
cessful. From these figures we see that South Louisiana 
in the total number of wildcats drilled by 35 wells 
over North Louisiana. One wildcat in 13.3 was successful 


leads 
in North Louisiana and about | in 3.6 were successful in 
South Louisiana during the year. 


The most active parish for the Districts are as 


follows: 


New Orleans District--Plaquemines Parish 
Houma District Lafourche Parish 
Lafayette Dastrict 


Lake Charles District---Calcasieu Parish 


cadia Parish 


The deepest test during the year was in Lafourche 


GEOPHYSICAL 


1948 
NEW 
PERMITS 
Grav. Ref. 


PARISH 


Acadia 
Allen 
Ascension 
Assumpt ron 
Avovelles 
Ke auregard 
Bienvaille 
Bossier 
Caddo 
Caleasieu 
Caldwe |! 
Cameron 
Catahoula 
Claiborne 
Concordia 


ACTIVITY IN 


RENEWALS 


Grav. 


IN LOUISIANA DURING 1949 


Parish, the Placid Oi! Company’s City of New Orleans No. 1 
which had a total depth of 14,767 
A COMPARATIVE SUMMARY OF GEOPHYSICAL 
ACTIVITY ON STATE OWNED LANDS AND WATER 
BOTTOMS FOR 1948 - 1949 


feet. 


There has been a slight decrease in new permits issued 
and the number of renewals during 1949 as compared with 


1948. 318 re- 


newals. In 272 


In 1948 there were 389 permits issued and 


1949 there were 358 permits issued and 272 
renewal 

distract, the number of permits 
1948 to 54 in 1949 with an 


the number of The most 


In the Shreveport 


issued decreased from 64 in 


accompanying drop in renewals. 
active parish was Webster with nine permits issued in 
1948 and eight 1949. 


permits and four renewals in 


In the Monroe district, the number of permits decreased 
1949, 
were; Concordia with six permits issued in 1948 
1949, LaSalle with seven permits issued in 
1949, and Union with five permits issued 


four in 1949, 


from 46 in 1948 to only 21 in The most active 
parishes 
and tour in 
1948 and two in 
in 1948 and 

In the Lake Charles district there were 52 permits 


1949. 


with 15 permits 


issued in 1948 as compared with 48 in The most 


active parishes were; Calcasieu issued 
and six renewals in 1948, and nine permits issued and two 
renewals in 1949, Beauregard had six permits issued and 
one renewal in 1948 and 13 permits and six renewals in 
1949, 

In the Lafayette district there were 137 permits 
issued and 88 renewals in 1948 and 146 permits issued and 
30 renewals in 1949. The most active parish was St. Martin 
1948 and 24 


Mary runs a 


with 25 permits issued and 16 renewals in 


permits issued and nine renewals in 1949. St. 
close second in both years. 

In the Houma-New Orleans district there were 212 per- 
mits issued and 85 renewals in 1948, and 169 permits and 


76 renewals in 1949. The most active parishes were; 
Plaquemines in the New Orleans district and Terrebonne in 


the Houma district. 


In the Gulf of Mexico there were 168 permits issued 
and 242 renewals in 1948, and 138 permits issued and 359 


renewals in 1949, 


A more complete break down of Geophysical data by 


parishes 1s shown in the following tabulation. 


LOUISIANA 1948 AND 1949 


NEW 
PERMITS 
Ref. 


RENEWALS 


Ref. Grav. Grav. Ref. 
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GEOPHYSICAL ACTIVITY IN LOUISIANA 1948 AND 1949 ~ 


1948 194 
NEW NEW 
PARISH PERMITS RENEWALS PERMITS RENEWALS 
Grav. Ref. Grav. Ref. Grav. Ref. Gravy. Ref. 
DeSoto 2 2 l 0 l 0 0 0 
East Carrol! 0 0 0 0) 0 l 0 0 
East Baton Rouge 2 l 0 { 2 5 l 0 
East Feliciana 7 3 l 0 3 0 0 
Evangeline 7 3 ] 4 4 ] 0 
Franklin 0 3 ( ( 0 0 0 
Grant l 2 { 3 0 0 0 0 
Iberia 7 f 7 4 0 15 4 0 
Iberville 7 6 f | 0 2 0 
Jackson 2 4 2 0 0 
Jefferson 8 13 4 7 ] 5 4 4 
Jefferson Davis 5 5 4 j 6 3 0 
Lafayette 2 5 4 0 
Lafourche 7 18 7 9 12 13 ty 4 
LaSalle 1 6 ( 3 l l 0 0 
Lincoln l 6 ( ] 7 0 4 
Livingston l 2 f 0 5 0 2 
Madison l 2 ] { 0 0 
Morehouse 0 2 ) 0 ( 3 0 0 
Natchitoches 2 4 5 4 l 2 
Orleans 7 3 { { 0 0 0 
Quachita 0 2 ( f 2 ) 0 
Plaquemines 7 9 l 5 4 20 4 4 
Point Coupee 3 3 2 4 4 2 0 
Rapides 3 2 ( $ l 5 0 2 
Hed River l 0 ( { l 0 0 
Richland 0 l { 0 0 0 0 
Sabine l 7 ! ( 
St. Bernard 5 4 4 0 6 0 2 
St. Charles 7 3] 3 l 4 l 3 
St. Helena 0 0 3 0 0 
St. James 6 5 2 4 4 5 2 4 
St. John the Bapt ist ll 4 2 ] 4 ] 3 
St. Landry 8 3 3 § 10 2 0 
St. Martin 14 11 9 7 8 16 9 0 
St. Mary 5 14 5 13 4 18 3 0 
St. Tammany 4 2 0 ( l 0 2 
Tangipahoa 6 2 0 ) 3 0 2 
Tensas 0 2 0 ( l 0) 0 0 
Terrebonne 6 21 4 It 1] 24 3 12 
Union 0 5 ( l ] 3 0 3 
Verma lion 8 8 # 9 5 1] l 4 
Vernon 3 2 f 0 l 3 4 2 
Washington 0 0 ( 0 { 4 0 0 
Webster 2 7 0 ] 7 2 2 
West Baton Rouge 3 2 f l l l 0 
West Carroll 0 ] { 0 ] 0 0 
West Feliciana 0 ] ( f 0 2 0 0 


Winn 


Golf of Mexico 


*Totals 


Grand Total 389 


358 272 


*The discrepancy between the totals of the figures in the columns and the total 


number of permts issued is due tothe fact that one permit often covers several 


parishes and to the fact that some permits are renewed twice during the year. 


SECONDARY RECOVERY 


Permission for instituting two water injection programs 
was granted this year by the Commissioner of Conservation 
after public hearings. This brings the number of secondary 
recovery projects in Louisiana to a total of 19. 


In North Louisiana the eight projects are: Cycling in 
Benton Field in the "D" and Bodcaw Sands of the Cotton 
Valley; Cycling in the Davis, “DP” and Bodcaw Sands and 


water injection an the Hill Sands zone of Cotton Valley 
Field, water injection in the Buckrange Sand and gas and 
water injection in the Sligo of Haynesville Field; gas 
injection in Homer Field and cycling in the Basal Tusca- 
loosa and 8156 foot sands of Lake St. John Field. 


In South Louisiana the eleven projects are: Recycling 
of the 9600, 9900, 10400, 10500, 10600, 10700, and 10900 
foot sands at Bateman Lake Field; water injection in the 
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Wileox at David Haas Field; recycling of all sands in 


Erath Field; water injections at lota; gas injection in 


the second Camerina Sand of Lake Arthur Field; water in- 


jection in Long Hell #3 zone of Longville Field; gas 


injection in the upper, middle and lower units at South 


Jennings; gas injection at Tepetate Field and at Ville 


Platte Field; water injection at West Hackberry in the 


Camerina “D" Sand; and water and gas injection in the 


Miller #1 and #3 zones of West Tepetate Field. 


3 
‘a 


ihe two programs instituted in 1949 are 


COTTON VALLEY FIELD, WEBSTER PARISH 


Water injection in the Hill Sand was begun after a 


study of the reservoir indicated that such a program was 


feasible. 


Natural depletion methods would recover 272 barrels of 


stock tank oil per acre toot. A carefully controlled water 


injection program would recover 501.7 barrels per acre 


foot. This is an increase of 84 per cent. 


; The additional 2,247,000 barrels of oil which thi 


program would recover justified the installation of this 


program. 


IOTA FIELD, ACADIA PARISH 

i An experimental water injection program was commen ed 
| thas year in the west central block of the field. 

q The program was inst ituted to recover an additional 
; two million barrels of oil, to stop an alarming pressure 
; decline and Gas Oil ratio increase, and to determine if 


| the faults separating this block from adjacent blocks 


were sealing. 


At the end of a six month testing period, a permanent 


pressure maintenance program will be set up. 


NEW DISCOVERIES AND IMPORTANT 
DEVELOPMENT IN LOUISIANA FOR 1949 


NEW DI OVERIES IN NORTH LOUISIANA 


During 1949, eight new fields were discovered in North 


Loussiana. Of this number, seven are oi! fields and one 


1s gas and condensate. The Wilcox formation received the 


greatest play which 1s evidenced by five new discoveries 


in this formation. Production from Wilcox ranged in depth 


fram 1100 feet at Joyce to 6900 feet at Chaney Lakes. The 


average thickness for most of the Wilcox producing sands 


is approximately ten feet the remaining three discoveries 


in 1949 were completed in the Sligo, Smackover and 


Nacatoch formations. 


A complete list of all new fields can be found by con- 


sultang the Table, "1949 New Discoveries for North Lou 


isaana”. Of the new discoveries, Vidalia and West 


Catahoula Lake, merit diss ussing at this time. 


and one and one-half miles west of Catahoula Lake Field. 


Subsequent to the discovery well twenty-six successfully 


completed wells have extended the field one-half mile 


east, one-half mile north and two and one-half miles 


northwest. There were nine dry holes drilled and at 


present there are six wells drilling. 


Structurally the ftield is situated on the LaSalle 


Arch. The top of Wileox formation 1s encountered at a 


subsea elevation of approximately 2500 feet which is more 


or less the same elevation it is encountered in the 


southern portion of Nebo-Hemphill Field. Catahoula Lake 


AND GAS DEVELOPMENTS IN LOUISIANA DURING 


1949 


Field just to the east is one hundred feet structurally 
lower on the top of the Wilcox. West Catahoula Lake Field 
is simular to the majority of Wilcox producing fields in 
o far a tructure appears to be secondary. The lentic- 
ular nature of the sand or sards is the controlling factor 


as to productivity. 


The produc ing zone, tour sands averages about 81x to 


ten feet ain thickness. The sands range in depth from 400 


feet t 4300 feet. At this depth the producing sands are 
in the neighborhood of 1500 feet below the top of the 
Wilcox which 1s again comparable to the more recent 
Wilcox discoveries. 


ncordia Parish. The discovery of 
Vidalia Field marks the discovery of the fourth oil or 
gas tield in Concordia Parish. The other fields are Lake 


“St. John, Clayton and Chaney Lakes. 


Production in the new field is from a sand in the 


Wilcox which was encountered at approximately 5600 feet. 
the di very horizon is 1600 feet below the top of the 
Wilcox. 


A new Mississippi discovery was brought in, located 
approximately four miles east of Vidalia Field, about the 
same time as the Vidalia discovery well. However, all re- 
port m Humble Oil and HKefining Company No. D-1 McKitt- 
rick are unofficial but a report indicated the well was 


eted in the Tuscaloosa, Upper Cretaceous. The well 


was reported to have had a Wilcox sand tested which 


showed up favorable. 


The near proximity of the Mississippi discovery to the 
Vidalia Field leads one to believe that the Tuscaloosa 
may possibly be productive in Vidalia. The mere fact that 
the Wilcox appears somewhat favorable in the Mississippi 
liscovery suggest the fields will became one in the 
Wilcox zone. 

IMPORTANT DEVELOPMENT 


N NORTH LOUISIANA 


ally the two fields are one, Ada Field discovered in 1944 
and Sibley Field discovered in 1936 1s a large anticline 
eparated by a saddle. The only faulting is in the Sibley 
Field, There is a northeast southwest fault with a 
north dip and a throw of approximately 150 feet located 


on the northwest flank, limiting production. The second 


fault in the Sibley Field has a throw of 60 feet and 
strikes southeast - northwest. The fault cuts across the 
top of the structure with no apparent effect on produc- 
tion. The axisofthe fields is in a northeast - southwest 
direction, Available geological data indicates the struc- 
ture of the tields covers at least twenty-seven sections. 


During the last two vears the fields have been extended 
in several directions with very few dry holes being 
irilled. There are five producing porous limes or sands 
in the fields which exhibit rather irregular and lentic- 
ular porous zones. The drilling of field dry holes is 


a ounted 


or by the irregularity in porosity. Available 
indicate any of the dry holes are due to 


er saturation of the reservoirs. 


Production in the two fields is from five zones or 


reservour lhere are three common zones, Hill, Davis, 
and Cook, of the Rodessa formation, Lower Cretaceous age, 
which produce ga in both fields. All geological data at 


this time indicates that the three zones common to both 


fields are arate and distinct reservoirs. The fourth 


producing zone in Ada Field is the Pettit and in Sibley 
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Field it is the James, Lower Cretaceous. Production from 
these two zones is gas with one wel! in the southern 


portion of Ada producing oil. 


Ada Field as governed by special order No. 99. The 
well pattern for the field is one well to every 640 acres. 
Application for dual completions have been granted and 
about half the wells in the field are dually completed in 
Davis and Cook or Davis and Hill or Davis and Pettit. 
Sibley Field as under special orders number 148. There is 
hot any spacing pattern in the field. All orders in the 
field have been for dual completion. Dual completions have 
been granted for the Hill and Gloyd-Dees zones and the 
James and Gloyd-Dees zones. 


During 1949 thirteen gas wells were completed and only 
two dry holes were drilled. At the end of 1949 there were 
seven wells drilling. These figures inciude the activity 
in both fields. 

Athens, Claiborne Parish. The field is located in the 
south central part of Claiborne Parish and is approxi- 
mately three and one-half miles northwest of the Sugar 
Creek Field. The first well was brought in during 194 


Available geological control reflects the structu 
be a faulted anticline which includes twenty-one se: 
However, all these sections are not presently productive. 
The axis of the structure 1s east - west with the main 
fault, down-thrown to the north, more or less paralleling 
the east - west axis. The other faults either terminate 
at the main east - west fault or are branch faults. Sub- 
surface contours on top of the Hosston, Lower Cretaceous, 


reflects at least 250 feet of relief. 


During the year, fourteen successfully completed wells 
have extended the field one-half mle to the south, one- 
half mle to the northwest and one mile to the east. lwo 
dry holes have been drilled during this period, one 1s on 
the south flank one mile from production and the other 1s 
located on the southeast flank one-quarter mile from pro- 
duction, On December 31, 1949, there were five well 
drilling. 


Production is from four formations, Gloyd, Hode As 
Pettit, Hosston, Lower Cretaceous and Cotton Valley, 
Jurassic. Most of the wells in the field are gas pro 
ducers. Oil production as from Pettit, volumetri reser- 


voir, and Hosston formations of the Lower Cret aceou 


There are only two wells producing o1! from the 


both located on the north flank. 


been several orders written establishing 


lhere have 
acre drilling unats for Pettit oil and 160 acres for 
Pettit gas production. In the Hosston zone (restricted 
as defined by special order, a pattern of 160 acres has 
been set up as drilling units. Conservation orders author- 
izing dual completion ain the Vaughn sand in the Cotton 


Valley, Jurassic, Hosston, and Lower Cretaceous, Gloyd, 


Rodessa and Pettit, Lower Cretaceous; Hosston and Pettit, 


Lower Cretaceous have been issued. 


discovered in 1945 1s located in the northwe 


te or 
of Claiborne Parish. The field is approximately two miles 


east of the Haynesville Field. 


Structurally the field expresses itself on top of the 


Pettit as an east - west anticline separated from Haynes- 
ville Field by a saddle. In the stratigraphically lower, 
Smackover, Jurassic, the structure as exhibited by all 


geological data indicates it to be closure on a major 


east - west trending fault. 


ARNOLD C. CHAUVIERE 
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Production in the field was, untal recently, from 
sands é6f Rodessa and Sligo, Lower Cretaceous. Some of the 
shallower producing sands or zones in the field are 
Kilpatrick zone, Birdsong-Owens sand, Stray Sligo sand, 
and the Gioya Lime. 


During 1949 production was extended one mile northeast 
by the discovery of an o1l and gas condensate sand in the 
Cotton Valley, Jurassic These sands are found around 
8588 and 9730 feet. 

During 1948 Hunt O11 Company A.O. Goodwin No.1 
discovered gas condensate in the Smackover, Jurassic. 
This well was located onthe southwest flank of the field. 
Three subsequent Smackover wells were completed in either 
the Smackover A or B zone. One of the Smackover wells was 


completed as an o1! well an the A zone. By subsequent 


wells Jurassic production was extended one mile southeast 
and one-half mile north. A public hearing was held in 
June, 1949 to determine rules and regulations for this 
new production. An order allowing 40 acree umit for on! 


and 1460 acres unit for gas condensate was granted. 


Monroe Gas field Union, 


The field was discovered in 1916 and is located 


Morehouse and Quachita Par 


ishes. 
in eastern portion of Union, western portion of Morehouse 
and northern portion of Quachita. All the production in 


the field is gas. Roughly it includes ten townships. 


During the vear 148 gas wells were successfully com- 
pleted. Comparatively few dry holes were drilled during 


this time. At the end of December, 1949 there were 17 


wells drilling. 


Thas increased activity has resulted in a one and one- 
half mile extension on the west flank, a two mile exten- 


sion on northwest flank and a two mile extension on the 


north flank. 


All production is from the Monroe Gas Kock, | pper 


Cretaceous, at 2100 feet. 


approximately The average po- 
tential for most of the recent completions run between 


000 M.C.F. and 5000 M.C.F. per day. 


Cree 


lico-Knowles, and Sugar 
rishes. The group of North Louisiana fields 


consisting of Lisbon and Sugar Creek in the southeastern 


part of Claiborne Parish and Hico-Knowles in Lincoln 
Parish received important extensions or were affected by 
uch extensior during the year. These completions con 
tributed materially to the reserves and produc ing acreage 
increase of the area. 


At the 


ducing area was extended one and three-fourths mile in a 


northern end of the Hico-Knowles Field the pro 


westerly direction by gas wells. This extension resulted 
in the uniting of Lasbon and Hico-Knowles in the Vaughn 
The Vaughn sand, in 


sand of the Cotton Valley, Jurassic. 


this area, is encountered at a subsea elevation of 8400 


feet. The “D and of the Cotton Valley produces in the 
most northwesterly well an the Hico-Knowles field. If 
production should be discovered in this sand in the south 


eastern portion of Lasbon Field there would be a good 


ossibilaity of both fields becoming united in this res- 


ervoir. 


The trend of production in the Lasbon and Sugar Creek 


Fields 18 in a northeast southwest direction. The 
southwest edge of production in Lisbon was former ly 
separated from Sugar Creek by a non-productive area of 
one and one fourth miles. Step outs from the Lisbon end 


have cut down thi non-productive distance to three- 


fourths of a mile. Lisbon extensions are drilled to 5800 
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feet 
5600 


mile 


and completed in the pettit zone of porosity at 
feet. Structurally Sugar Creek three-fourths of a 
14 feet lower on top of the 


south of Lisbon is only 


Sligo. 

Some 31 o1! producers were completed in this section 
lhe 
about 700 acres. Initial production per well has averaged 
200 32° A.P.I. 
choke or 


to the end of the year. new proven area amounts to 


about barrels of gravity oil per day from 


open hole on large sized open flow after acid- 


acing. 


Since Sugar Creek is now three-fourths of a mile to 


from the Hosston formation 


5500 


the southwest and produces 


which 1s encountered at approximately feet there is 


a good possibility that there may be an overlap of the 
There 


the 


were no extension attempts 


Creek Field making it 


two productive 


fram 


areas. 
flank of 


impossible to speculate on the possibility of producing 


the west Sugar 


liamats from Athens, two and one-half miles west, and 


Sugar Creek uniting. 


NEW DISCOVERITE IN SOUTH LOUISIANA 


Thirty-four new fields were discovered in South Lou 


isiana during 1949, 15 of which were oil, 19 gas and gas 


condensate. 


Thirteen of the discoveries were in the Gulf of Mexico, 


which as andicative of the great amount of exploration 


going on in the Gulf areas. 


South Louisiana is the California 


located off 


portant discovery in 


Company's Bay Marchand Field, the coast of 
The da 
March, producing on state potential test, 250 barrels of 


143 M.C.F. 


choke. During the year, ten producers were completed and 


Lafourche Parish. covery well was COM leted in 


onl and of gas per day on a one-fourth inch 


four wells plugged and abandoned. Production is from 
shallow Upper Miocene sands ranging from 2800 to 5200 
The 


prercement 


feet an depth. field is developed on one of the 


largest type salt dome structures yet found. 


It underlies an area roughly four miles in diameter, 


partly an shore and partly in the Gulf. Strangely enough, 
1927 had been discovered by seis 


the dome 


193% 


as far back as 


mograph surveys. In the first test well was drilled, 


and in subsequent years nine more tests were drilled wath 
of the California 
ob- 


in 1948 for approximately 


one gas well resulting up to the time 
Company's discovery. Lease of the offshore area was 
tained by the California Company 


$1,000, 000.00, 


DeQuiney, Calcasieu Parish. Niloco Company - Industrial 
1, 1949 
roduct ion 
10/64 
in the 


Lumber Company Well No. was completed November 


and discovered the DeQuincy pool. was 
240 barrels of 


choke. 


Miocene 


Initial p 
105 M.C.F. of gas 
6654-64 as 


oil and on a inch 


The producing interval lower 


formation, 


to be closure the 


The DeQuaney 
block of a 
discovery well eight producers were completed extending 


mile 


atructure appears on 


downt hrown fault. Since the drilling of the 


production one-fourth north, south, east and west. 


and Re 


The Humble Onl 


Atchafalaya Land Company et al 


Luck Lake, St. Martan Parash. 
fining Company 


No. 
being the 


unit weil 
| was completed in January and had the distinction of 
fireld discovery of 1949, The 
production barrels of 36° gravity oi! 
M.C.F. gas 12/64 anch choke 


11,642-652 feet. During the year, 


tirst new initial 


was 273 and 205 


on a from perforations at 
four new producers were 


completed, three of them in new sands. Production is tror 
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Miocene sands ranging indepth fran 11,642 to 12,407 feet. 
At the end of the year the field limits had been extended 
mile and one mle west. 


three-fourths south, 


At the end of the year there were five wells producing 
average thickness 


field electrical 


four different sands having a net 


feet. A 


there are about 


trom 
of 2] 


that 


study of logs indicates 
14 possible producing sands in the 


field. 


East Longville, Beauregard Parish. The East Longvil le 


} 


Barnsdal! - M. Jones No. 1, 


1949. The well initially produced 309 barrels of 


discovery well was completed 
May 
47.2” 


tivity during the year extended production one-fourth mile 


per day on a 10/64 inch choke. Subsequent ac- 


to the east - west and north. 


Structurally the field expresses itself as an east - 


cline resulting from closure on the downthrown 


of an east - west trending fault. Production 1s fram 


8350 


7900 


a Cock field about feet. 


The 


sand, Ciansborne group, at 


top of Cockfield is encountered at feet. 


, Lafourche Parish. The Lake Raccourci 
discovery well, Humble Oil and Refining Company - 
No. 1450, Lake Raccourci No. 
1949. 
oil, 


Lake Raccourci 
Field 
State Lease 


on Apral 8, 


1, was completed 
Initial production was 163 barrels per 
day of 57.5” 879 M.C.F. gas on one-eight 
The is from 9846 to 9849 
quently three more wells were completed each in a new 
field 
miles The new sands producing intervals are 
10,430-35, 12,135-38, and 14,434-67 feet. The total net 
thickness of 185 feet. 


inch choke. 


roducing interval feet. Subse- 


sand, extending the two miles southeast and two 


northwest. 
the field is 


productive sands in 


the production is gas condensate. 
DEVELOPMENTS 
LOUISIANA 
Bayou Mallet, Acadia Parish. New production extended 
Bayou Mal let the 
liascovery ot 
The 


Pari 


IMPORTANT 
IN 


SOUTH 


and resulted in 


Field two miles south, 
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The structure is formed by closure on the downthrow 
side of a major fault. 


Producing limits are as yet undefined by dry tests. 
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five mles east of Longvalle. 


Production 1s from two sands in the Cockfield 
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Al luv 
Al luv 


Al luv 


Al luv 
Al luv 
Paleor 
Paleor 
Paleo 
Paleo 
Al luv 
Paleo 
Paleo 
Paleo 
Al luv 
Paleoe 


Paleoe 


Paleo 
Al luv 
Al luv 
Al luv 
Al luv 
Al luv 


Claiborne, 


The Carter Onl 


( 


Dencager & Ref 
( 


So. Drig. & Ashi and 


Liorot hy 

A. J lagter 

Coats 

Lrig. Co 

K. L. Carley 

Mal looke 

J. 

Me Deagald-Sergins 

C. Laster 

Peterson Drig. 

Peterson Lrig. tx 

Line Stack 

Hr. An. (nl Co 
Just 1ce-Mears 

BE. F. Neely 


J. 


fugpen & Harold #1 

Meredith 

Salle Ld. Co. C-1 

a Salle Ld. Co. &1 

a. Cent. Lor. Co. 
Delta Lor, Co. $16 


Peck #1 
Malone 
Schuster-Dance 
f-Martin 
John Dale #1 
Pittsfield Plant 


J. Hughes #1 


Crothers 
Adolph Hesser 
W. Nabers 
Lumber #1 
T-1-Tolsan #2 
I-T-Talsan #1 
J. Moran #1 

Neleon #1} 
Mascn 
Thugpen €] 
Albritton #1 
Mabors 
Nevis 


Co #1 

A. Learned 
J. Leva 61 
Leilard 
King #1 

Lee Lor. Co. 
Neely-Lrania 


La Cont. Onl Cae 6) 


TABLE | - Continues LEO W. HOUGH Siem 43 
| NUMBER | WELLS PRODUCING | RE HARACTER sent N Rwat fEPEST ZONE TESTED" | 
WELLS® DEC 1949 TO END OF 1949 
Tz) | ile | 83 $2. 
>] we w | w | < > 
71 | | | | | x 4, a4 | 
72 | 8 x A 
175 I 4, AFL 10,799 
176 | 4,90 j|AFI j 
178 | | ‘ x NI | 4,071 
179 4 } | x D 3.013 
[181 1 | | ! 2,918 
8 1 | | 4 | NI 7,481 
}183 | 4 a7 | D 
ls | 2] | 2 x NI 6,732 2 
187 | x | x x | 6, DS | 
| 188 ars 
1193 | | 2 15 42 4,0) 4,703 
| 196 a Mi | 
12 a3 Ni | 2,435 3 
| {200 | 383 | | [42 ( 2, 10 “4 6, 178 
TABLE 2 - Cont 
| 
3 PARISH OR | RGE WELL NAME 
| > | « 
| | 
9 41 IBN; 6,509 Paluxy C. H. Murphy 
| 277 | S El 6,347 Paluxy Sahio Pet. Go. 
41 14N SE! 6,003 lusc al Sohao Pet. Co. 
} 42 4 6E) 5,60 Wiloox 
4N SE) 7,600 | Wi loox Hunt On!) Co 
41 ON 8E 8,730) Tuseal gose H. J. Striel 
45 % | 6 6,175 Hosst on H. B. Ounby Orig. 
» 6 W! 7,595 Hoastan C. BR. Schuster 
7 3 | Dele The Chao Onl Co. 
8 | 6N Hos.stan Hunt Oil G 
51 BE) Drlg. Me Dane! 
§2 11 5,301 Hodesse The Texas Co 
, 53 12 W 6,42 Probably Hosstan Carnes & Holbouty 
IS 6,59 Hosstor herr-Me Lire 
55 16W 5,427 Slige Pot te Ir 
56 x x 
57 13 5,221 Rodessa 
538 13 W 5,00 Horde ssa P 
9 116 Drig. 
a 116 : 
61 11 W Lrlg. 
62 1LW Drlg. 
2A 15 Drlg. 
7 65 3 18 IE 4,24 Lower Glen Rose : 
6 51 18 BE 4,01 Lower Glen Rose 
a7 12 Cackfield 
15 2E 4,891 Wi loox 
70 5 7 LE 4,511; Wi Loom 
71 16 LE 5,6? | x 
- - 


tinued SUMMARY OF DRILLING OPERATIONS IN NORTH LOUISIANA 


7,000  Heeent Al luv Probably Va La Delta Lbr 
4,476 Pleistocene Loox 
5,34 Pleistocene loom 
4,9 Pleistocene Loox 
4,434 | Heeent Alluy Wi 
Pleistocene Wa Loo 
Pleistocene Whi Loox 
Jackson, box Loox 7 id Critechett 
Pleistocene i Nebo (hi Co. 
Jackson, box nr Tremont Lor 
Pleistocene l iO La. Cont. Lbr 
8,819 | Clasborne, For Probably Cottor il Laggin #1 
Valley 
Lrig. | Claiborne, bor ) Deviadsen Est. 
7,070 | Hecent Al luv Probably Palucy (Cont 
Heoent Al luv Paluxy Singer Mig 
Heeent Alluy Upper Glen Hose Glasscock & Lic Frazer #1 
Recent Al luv Probably Tusea slasacock & Lloyd Frazier #1 
loose 
Hecent Al luv Upper Cre Mahoney 
Hecent Al luv Mahoney #2 
Pleistocene Cotton Valley It i Crossett Tumber & Dev. #1 
Vaocene L. E. Hachel #1 


Jecksan 
La Salle 
La Salle 
La Salle 
La Salle 
Salle 
Salle 
Sal le 
Salle 
Salle 
Salle 
Salle 


LF 


Laneoln 
Lincoln 
Mani som 
Vert) som 
Meads son 
Marti san 


Mali son 
Meats scm 
More 
Natchitoches 


Nat cha torches 
Natchitoches 
Nat chatoches 
Natchitoches 
Quachite 
fied Haver 
Hed Raver 
Hed Haver 

Rac 

ha 


lensas 


Tensas 
lensas 


Wilcox, Fox 
Pleistocene 
Claaborne, 
Madway Paleo 
Heeent Al luv 
Pleistocene 
Hecent Al luv 
Hecent Alluv 
Heeent Alluv 
Hecent Alluy 
Recent Al luv 
Heeent Alluv 
Hecent Alluyv 
Wiloox, Fox 
Midway, Paleo 
Midway, Paleo 
Midway, Palen 
Madway, Paleo 
Wileox, Fox 
Vadway, Paleo 
Wiloox, box 
Wileox, box 
Madway, Palen 
Plea stocene 


Recent Al luv 


Heeent Alluv 
Recent Alluv 
Claaborne, Bor 
Claborne, bor 


x 

Paluey 

Paluxy 

Paluxy 

Lower Glen Hose 

Lower Glen Hose 

Upper Glen 

Upper Glen 

Upper Glen 

Lower aceou 

ketor Ohalk 

Gober langue 

Hrownstown 

Probably Paluxy 

Probably Paluxy 

Wash-brederick 
bure 

Paluxy 

Paluxy 

Lower Glen Hose 

Prabebly Hrowns 
town 


bagle ford Hrown Paper Mall #1! 


Hastrop Hk. #1 
Edenbern Inc. #1 
lamer #1-A 

Hreece Lor. Co. 
Long-Hell tt 1 

Colsen #1 

Yearwood, et al #! 
Hvargeon 

VeLonneil 

Johnson A- 

Janson 

’Neal #! 

Fergusen #] 
Long-Bell Lor. Co. 
Howman Hick #1 
Hozeman 

Wilsan #2 

C. Cooper 

Watney Corp. #2 
William #1 

Jackson & Purswell #1 
Lone Hell Lbr. Co. #2 
L. Hl. Go. Watney #1 
Weatherly & Anderson #1) 


H. C. Me Kanney #1 
Raworth 
Frost Go. #1-A 
Tugwell #1 


Claiborne, Eoc | Probably Cotton The Carter Ohl Hacks #1 
Valley 
Clasborne, Nac atoch Me Caan & Hol loway Holloway 
Claiborne, bor Nacatoch M Higley Haynie #1 
Claiborne, box Nac atoct VM. Hagley Frost Lor. B1 
lanborne, box Lower Glen Hose Kilpatrick & Smath C Hollis #1 


= 


limon 
Unian 


ee = 


lasborne, Fox 
Jarborne, bor 
lasborne, Fox 
laaborne, Fox 


Claiborne, bor 
Claaborne, Fox 
Clanborne, box 
Claiborne, box 
Claaborne, box 
Pleistocene 
Recent Al luv 
Pleistocene 
Pleistocene 
Pleistocene 
Pleistocene 
uborne, box 


| Claaborne, Hox 


Nac atoch 
Nacatoch 
Nac atoch 
x 


singer 
L. Sawyer #] 
D. Smth ¢ 
Hintan-Allen #1 


Urania Lbr . #1 
Urania 
Urania Lbr. Co. #3 
Vickers 


Mansfield Hrd. Wood Lbr. Co. 


Tremont Co. # 
Tremont Lor. Co. # 
Tremont Lor. Co. #7 
Urama Lbr. Go. 
McCarthy #1) 


44 ARLE ] 
IMPORTANT WILDCATS DR ED IN 1949 
| PARISH OR | St ” 
? + + + FORMAT WELL NAME 4 
72 72 (15 
™ 2 
“J | 75 al 
79 “ | 
4 
: al 9 | ¢ 
4 82 
83 4 11 | 
| 
4 aS 19 | 
87 2/1 
"8 1, ur Joe! H. Carrol! 
jor 12 KK Hoy 
101 7 | 16 3, The Chicago Cory 
102 Lr lg G. M. La Grand 
4 10 2 1, J. Ro Fat 
104 32 871 Union Prod. Co 
10s 4) 1 3, 503 Murphy - Sur 
1s 1, Murphy -Sun | 
107 le 3, 702 Caddo Oil G | 
108 Sabine ll Union Onl 
108 Sabine Potter, et al 
110 [Sabine Wm. Spel Lisy 
11) Sabane a K.P. Bufka 
112 Sabane 24 » RK. Haan 
Sabine Vadians Onl ( 
| Sabine 19 Hassas Hunt 
LLS [Sabine Lr le Pet wig or 
116 (Sabine Lrle Ark. Fuel G 
LIT) a Dr le Kenn Drie. G 
118 Sabine 15 Dele Gay Mabee Ci 
| 1 6,32) | G | 
ae 7,965 Peterson Drlg. Co 
in 2 +, 03 ‘arbons Consolidated 
123 21 22 2,715 Priumps (ni Co 
22 | 2) 6,501 
iz? >, 07 
128 2 
in 0 |} 2 2,71 
1») 1} 2 2,31 lar Onl Gory 
1 3 2 2, 246 | ‘klar (hn ory 
19 Lwlg. | Venta Gas Co. & 
Feaze! Interest 
dp 135 Linon Dele Z. Brooks Urlg. G D. Nelsan #1 
136 | Winn u Ma The Texas Co 
Winn il 5A Maver y The Texas Co 
Winn K 12 4, 21 Vb The Texas Co f 
140 | Winn 13 + 10,558 antinental Oil C ag 
Wan Ur le Pan Aa. Prod. Co 
14? Winn lf 1,998 Wi loos Pan An. Prod. Co 
Wine 22 10 Lig Pan An. Prod. Co. 
144 u The Texas Co | 
145 Winn 8 | 12 Parsans & Smith 
4 
| 


TABLE 3 - NEW SANDS AND EXTENSIONS IN NORTH LOUISIANA IN 1949 


EXTENSION ane 
Parisal 


Ada, webster Extended | mile east 
Extended | mile north 
New sand an S. E. flank with no extensian 
Athens, Clarborne Extended 2 mle northeast 
| Extended | mule nortiwest Oni TO70- 
| Hear Creek, ile Extended | mle east (es 
Extended | mile north Gas 
Hellewue, Sossier | Extended mile south 
| Extended 1/2 mile sautheast by 25 wells | | ai 
| Island, add | New pay no extension i 
| Cotton Valley, moster | Extended Hodeaw product Lor mile est cal 
| Extended Lewas production 2-1/2 miles north ‘ Condensate 
| Bast Haynesville, Clasbornme | Extended | mule south hl 
| Extersied 2 males east Onl 
|New sand no extension 
tHeynesville, Claiborne Extended anackover AZ | male west 
| Extended smackover A&B male south 
| Hheo-Knowles, Lincoln | New sand no extension 
| New sad no extension 
Larto Lake, Catahoula | Extension | mile southeast 
|New sand 
Lisbon, Cla:borne Extension | mile southwest 
Longwood, Cadi ho extension 
Monroe, Union, (uactita, & 1-1/2 miles west 
More house 2 miles northwest 
Extended 2 miles north 
Hodesse, Cadu |New sand no extension 
Saline Lake, la Salle & | Extended | mle northeast 
Catahoula Extended 1-1/4 miles south 
Extended 1/4 mle southwest 
Shreveport, Sossier | Extended 3 miles east 
Sabley, webster | Extended 1/2 mile north 
| Extended 1/2 mle southwest 
|New pay no extension 
Saealy Island, Catahoula |New sand no extension 
West Catahoula Lake, la Salle | Extensaon 1/2 mile north 
| Extension 2-1/4 mules northwest 


+ 


TABLE 4 - STATISTICAL SUMMARY 1G BY PARISHE IN NORTH LOUISIANA IN 1949 


Kaenville 
Hossier 
Cakdo 
Caldwe} | 
Catahoula 
Claiborne 
Concordia 
Le Soto 
E. Carroll 
Franklin 
Crant 
Jackson 
La Salle 
Lincoln 
Madi son 
Morehouse 
Natchitoches 


45 
| 
35 AN THICKNESS | INTERVAL ; 
2 | | : 
| 
| 
| 
2 | 
| 
3 
| ‘ 
6 
| | 
| 9 
| 10 
12 
13 
15 
| 
| 
16 
| 17 
18 
19 
| | 
1 
PARISH ACTIVE DRILLIN RILLIP DEEPEST 
s | TOT : py ESSFUL TOY > SSFut CESSFI TEST IN 
WELLS OTAL) 1040 INSUCCE 540 UNSUCOE A 
2 147 121 f If 2 10,019 
3 72 7D 207 53 2 3, 22 
4 3 3 6,94 
5 i9 15 1 4 H 3 10, 641 
6 182 179 117 2 7,95 
8 4 I7 lf 7 7 6,62 
4 2 2 4,224 
10 f 3 y 2 
6 4 3 2 4,89) 
12 2 2 l 5,057 
2 9 8, 819 
16 1S 14 5 264 
17 7 l f 5 9 
18 | Quachita 1B 7 6, 515 
19 Hed Raver 16 B 2 3,12) 
2 Rach! 18 B 4 4 5 3,871 
21 Sabine 2 13 1] 4 7 6,452 
2 Tensas 8 1 3 9,12 
23 183 18 ia ll l 9,075 
24 Webster » 21 ii 
3 W. Carroll 0 0 ‘ i 
26 Winn 3] 2 4 2 if 2 10, 558 


All 
La butt 

t. Mart 


| Le 
Avery I 
Avorstal 

Hane rott 

Har ataria, 
Hest ian Hey 
Hatem Lake, 
ante 
Hey de Chene 
Hey 

Maer , 
Hey Elaine 
[Ser 


Hwyou tianlian, 


TABLE | - OIL AND GAS PRODUCTION STATISTICS 


pare 


Combe, 
Heyes de bleur, 


des Al lems, 


che 
Heveu MAllet, 4 
Heyou Perot, 
Heyou Pigeon, 


Heyou Sale 


Hear, Meaureygar 


Hell Caty 
Isle, 
Hap Islami, Mat 


tay Lake, 
tag 


waure, 


4 
4) 


i 


t 
th vem 
Hiack they, 
Hiack Heyou, 


set 


- 


tem Aur, 
Hosco-Canktan, 
t 


ee 


Hear bead Creek 


Glaises, 


alia 


Heyvou aquemane , 


Cockfield, Bor 
Mo | 

Mio t 

Wileox, 
luscaloosa, Cre 


heaure garu 


urd 

arm ne 


rsom jin 


Acadia & 


Bully Camp, 


Harton, 
Caillou Isla, 
ron Vie 


Caney Ureek, 


Ohw aboula, 
Uhaikley, 


Charenton, 
Chenyvi lle, 


(hina, 

Col lege Po 
Lote Blanche 


Crowley, 


Lar row 


Haw 


lave 


FOR SOUTH LOUISIANA IN [949 


NOEUNSATE 


A 
| 
46 
e 
4 
F ; arash AN ~ 2$ es | 4 
q + + + + + + + + + 
| erm Lion Mao 193 73.3 77,4 1,668 476 
Mo 1946 194 320 637 125 3 2 
e, lafayette & Pia B18 2, 16 10,620} 1,297 3 3 
Mio | 
4 6 Martin Mao | 1943 1,374 3 13 
7 Mio 1942 x 78 6,761 1,6) 
Mac 1999 2,39 187 11,4) 2,242 7 4 
Mio | 1941 1,561 4 iff 1,632 187 
‘ Mao | 1937 1, 8% 5, 2a 141,741} 26,439 3,215 355 
4 } Mio | 1938 7,371} 2,553 87 31 
\4 ferson Mio | 1941 1,044 69 1,635 586 | 
marc he Mo | 197 253 253 
Mio | 194 6,094 5 5,202, 1,881 ! 
18 thle Mio | 1929 6, 5% 320 1,986 369 
4 19 Mao | 
a t. Marti Maio | 19 4 428 1d ah 
4 21 Mio | 1 
2 Mery Mao | 144 108 6 160 
hur le Mio | 1942 1, 323 233 160 567 145 Bt | 
effersom Mio | 1946 us BA ‘ad 1,337 471 
Mao t 2,52] 321 6,943 621 4 if 
hen who | 1, 6 474 2, 146 4% 4 
— Mao 19% | 1, 485 10,623 4,871 182 
a ersom Maio t 1945 1, 946 1, 78 435 
Mio | 149 
= | 1940 | 3, 300 27,177 4,994 29, 5,242 | 
1943 1,342 1, 382 | 
1946 a 4 2B 7S? 216 
1944) 150 204 2,405 199 46 
a } — Mao | 19%: 4 16 818 19 12 4 
Mo | 1949 la 16 16 2 2 
4 | Mio | 1929 2,273 7, 6% §21 
| Mo | 
Mo | 1945 | 817 219 559 104 
a | Mio | 1934 1, 057 854 64,145) 2, 986 21 
|) — Mio t 1942 1,539 273 52 241 
55 | Mio | 19% | 1,46 1,851 4, 1% 18,991, 4,025 3.2 .2 i 
| 
muri he | 19%8 cal 10,19 2,208 % 12 
61 Mio | 1938) 2,08 222 f 51,424 7,226 
43 t. mr Mho | 19% in 18, 727 57 5 
Mio | 4 2, 21¢ 2 7 | 
it. Mary | abo | 1948 149 3 3 2 
“4 Mao | 1938 42 12 3, 115 262 
Mho | ‘ 1,173 187 2 ‘| 
Mio | : i} 
72| Ascension Mho | 19321 7,494 2,98 | 
Avove Sparta, Fox 1947 743 2,419 1. 469 | 
75 Wiloox, Fox 
6 | Ded Caloasteu Mao | 1949 l 
| Deer Islet, | 194: i 
78 | Delacroix Island, Plaquemine | 194 2,61 6,35. 1,421 
79) Ur laree t 148 43,251 3, 286 1,059 | 
AO Delta (iat Vho | 194] “ > 5.771 1. 157 | 
81 | Farms, Mao | 4, 497 ux 8,126) 11,014 131 
82| Lak | 1937] 20 | | | 1,345) | 
i 
i 
| 


TABLE Cont I nue W. AND ARNOLD C. CHAUVIERE 


WELLS PRODUC! 


FLOWING 


Uvigerina 
Mao | 


Mao 


Mo L 
Mao | 
Mo | 
Mo | 


Mao | 
Vicksburg 
Mo | 
Mao 
Mo 

Mio | 

Mao | 
Cook Me 
Cocktreld 
Mao 

Mio | 


Gre | 


Mo | 
Mo | 
Mao | 
Mol 


Moo | 
Vickshare 


Vicksturg 
Mo | 
Mao 
Mio | 
Moo | 
Mo | 


salt 


Cook Me 
Mio | 
Mo | 


| 


iS 


Vicksburg 
Mo | 


Mo | 
Mao 
Mio 


Mo | 


Loox 


As 


Cocktieid 
Mol 
Mao 
Mo | 
Mo | 
Mol 


22 


Mo | 


pas 
1949 i To ENO OF 1949 | 
| 2 ; ec. be | z x = 
| < | « > ry aa & of 
| + + + + + -+ + + + + + 4 
2] 4 | 2 l aa} D 14, 195 
2 s | 1, 16 # |DS | Mol 11,025 
6 | 2 2 ; 1,914 D | Ohig } 11,432 
7 6 31 2 74 65 |DS | Mol | 12,142 
8 | 2 2 2 ; D | Mol 10, 129 
: 9 | a 2 7 8 4 1,2 23 At Wi loox 11,08 
0 | “4 l 4 7, IM IDS | Mel | 12,246 
ll | 4 4 | 1, O07 D | Mot 12,933 
12 6° 4 21 D | Mol 11, 959 
13 | 3 4 5 | 8, Mol | 13,409 
14 | 13 7 Ll | Mol 11, S21 
| 15 3 2; s|t 4,01 | Mot 11, 400 ae 
| 16 12 2 8 4 2,47 | Mol | 6,581 
17] §2 ‘ 5 2 », #8) DS | Mol | 14, 137 
18 09 0-27 i 426; D5 Mo 11,049 | 
23 7 8 $i 2 2, x |DS a. 10,033 
31 | 2 1,929 Is} D | 11,83 | 
2 10 | 10 ID 11,035 
3 ) 3 2 ¥ 8, OS D | 12,005 
35 82 2 72 2 5.8 4,54 D 13,063 
7 3 2 ] 42.9 6, 104 9.414 
37 2 2 43-56 4 Kt 5, 
| 2 2 39-52 . 7 ‘ | 13,086 
4 3 4 i74 i 11,063 
45 | l l A. 10,04 D | 11,873 
61 2 15 9 22-3 4, In 4,90 
47 7-A5 7, ya DS 
6 6 ] Lb | 10,640 
52 2 3 2 j x 4,022 
§ 53 2 5 3 235) DS 11,284 
4 | ! l l j x il 
55 103 17 «67 2 3 12,41 
% 4 2 19 7 5 : wi | | 9,331 
| 59 l 176 i4| x 8.7% 
4 58 8} 2 ‘ 245/DS | 12,642 
63 249 2 “ 45) D 11,920 : 
64 49 1 | 1 4 8,20) 
65 ; 4, 1% 10; DS 
| 6 2 l 2k a4 D 10,092 
2 3 ? ia 5) 0S 13, 386 
ii 
72 | 2 l ‘ 4,25) 10,013 } 
} | 45 B, DF 
| | 6, 654 15 8,250 | 
2 2 1, S65 115} D 11,470 
iS 12 2 : 8, 27¢ D 11,165 
wt 2 11 7 214) D 11, 703 
| | 


- 
7 


iM 
ISS 
1% 
158 
189 
Itt 


+ 
Duck Lake, ot 


Martin 
Duralde, | ine 
Lafayette 
bast Hell Caty aicasteu 
East Florence, Verw 
Gubum, Jerrebormw 
Last Hackberry 


East Longville, Seauregurc 


Erath, lion 
Island Area Hik 


Fagene Island Area Hik. 45, 


Island Area Hik. |! 


a 


Acadia 


Fausse Pointe, /beria & 
t. Martin 

Fields, Meaureguru 

blatwuuds, Aupide 

Fordoche, te alee 


Four Isle Hay, Terrebonne 
Fresh Water Hayou, Verm 
Carden Hey, 
Cabeun, Terrebonne 
Heyou, Cu 


Golden Mealows, Lafourche 
Hope, Ot har le 


Lorkm, Seauregaru 


they, 
Chenere, 
Isle Area Mik. 


lf 

Isle Area Bik. 18 
a 

Lake, Gamer or 

laevian, Acadia & berm 


lam Love, 
ot mar 
Happytown, of 
teves, (ai casteu 
Tester Vacherie, 
How Heyou, 
Holly Heach, 
Calcas teu 
Valle, 
Horseshoe St. 
Jerre 


Hurricane Creek, Meauregoru 


Theria, 


Village, Jefferson 
lota, Acaita 

lows, Culoasieu Jef fer 
wm 


Jettersan Isiaul, [Ser 


leanerette, 


lemmings, Acai 


Kenilworth, St. Sermara 


Krots Springs, 


Lafitte, Jefferson 
Lafourche Crossing, our 
Lake Arthur, Jefferson lin 


Lake Herre, Terre 
Lake Chucot, St. Martin 
Lake Lecade, Jerre 
Hatch, Terredonne 


+ + > 
Mot 1949 
Cane Paver, bor 1949 
Mao | 1947 
Mio I 
Mio | 
Mio | 
Mao | 197 
Mho | 


Cockiveld, 


Corktreld, 
Sparta, bor 
Biloox, boc 


Mio | 1940) 
Mo | 1449 
Mio 
Mie | 1949 
Mio | 1949 
Mio | 19m) 
Cacktreld, Box 1943 
Pileox, 1945 
I 1948 
Mio | 1935°4 
Mio 1942 
Mio | 1935 
Mio 1937 
Mo | 19% 
Mio | 

Mao | 
Mo | 


Mao | 19%8 
Mio | 194 
Vho | 1948 
Mao | 
Mio 1939 
Max 193 


Var 
Mio | 1938 
Mio | 1942 
Mio | 1938 
Mao | 1948 
Mio | 
Mio | 1947 
Mio | 1944 
Mao 1937 
Mo | 1935 
Cocktield, Boe 
Place 
Mio | 

Vho | 
Mo | 1945°* 
Mho | 193 


Mho 

Cockfireld, bor 

Mao | 

| 739 

Mao | 

Mo | 

Mao | 

Mio | 1941 

Mao | 
1948 


4 
AOR 


| 
U FT 


156 
1,010 


524 


132 


. 48 TABLE | - natinuead OIL AND GAS PRODUCTION STATISTICS FOR SOUTH LOUISIANA 
— 
T PRO ING ie CONDENSATE | 
. Tee ANI Be pad | 
NAWE = i< 
; lalé ~ - |% | 
+ + + + + 
‘ 4 42 4a 
id 1f2 65 3 3 
ln 4 
62 27 3 15 
8, 184 1,768 75 16 
1,2 41,7 1, 487 12,749 673 3 ‘ 
Fast Moss Lake, Calcasienu | Mio 4 2 1, 7,405 1,645 93 i 
{ 23 |East Mad Lake, Clmeron Mio | 1947 7 x i 
| 96 |Bast Perkins, Aeauregord Mol 1947 13 743 552 
95 |East Wate Lake, tor Mio | 8, 439 2 7,391 «2 2 4 
9 |Edgeriy, Caloasiew | 191 24 15] 332 2 2 
7 Mio | 
Jefferson lant Moo | 7 7 4 
Acadia Sho | 1943) 2, 20K 8, 702 2, 356 1,240 | 14,993 3,909 17 
1) Avove lle 1999| 2, 00 25,621 423 2, BAL 42,754 109 7 
> 
109 129 3, 102 a02 % 9 | 
112 | (1,792 41 » 
113 1, 28 624 13 
15,207 1,92 62,371 6,012 57 
asted 1, 24 49, %61 2, 368 a3 35 
119 248 6, 165 1,714 
120 | Ma M4 4,153 1,313 167 
“an 1, 8, 407 545 | 
Ww r 13,7 1,7 11,251 1,08) 52 | 
129 $ 1,675 112 42 | 
132 7,642 | 2,552 113 39 | 
18 n 1, 44 31,740 834 10 
if 
la 1S8 2 2 
Lie v un 2,032 741 2 
4 ,178 10,492 1, 462 26 | 
1,120 | 16,408 | 6,259 122 48 
$1 574 2,008 4 4 | 
a 145 1,17 «67,516 7,015 = 
14 
148 a Mho | 19% “ | 
4° | Mio | 1901) 1, 086 640 31,278 1, 149 25 3 
6,470 | 3,260 253 168 | 
61, 65,802 », 142 4 
ne ina 28, 475 1,651 als 
| 58, 837 7,100 68 8S 
| 
4, 91¢ 1x 671 
352 21 2 
Bent 


TABLE | - Continued LEO W. HOUGH AND ARNOLD C. CHAUVIERE 49 


NUMBER OF | WELLS PRODUCING | PREessume | | CHARACTER eeat tN FORMATION | DEEPEST ZONE TESTED” 
e 
WELLS L DEC 1949 24 f t To ENO oF 1949 
2 2 ve | | « jee -2 = 
~ 2} + | 4 x 
— + + t 4 + + + + | + + + 
83 | | 5 | 4 1 | | we « Mio t 
{ 84 | 1 | l 1 | Wi Loum 
85 | l 1 | 4 Mol 
1 | | 1 | s Mo | 
a 1 | I Mo | 
88 | | | D} Mo t 
a9 | 179 3 | 35 44 3 2, 70 | DS) Mol 
| 91 47 P 8, x | Cockfield 
| 92 8 | 3 | 4757.8 ~ 8, 32 Mol 
| 93 4 3 s | Mot 
| 95 3 3 l 4 190 Mo 
| | 1% 3 2 | DS) Vickshurg 
| | 8, % | DS 
2 l l + 12 Mo | 
4 4 2 4 9.813, MO) DF) 
100 | 102 | 2 | 2 6, D| Wilcox 
101 | | » D 
} 102 | 4 Ss 100 I 
}103 | | » 11-5 49 | 1,065 Mot 
104 l 37 ¥ x Mio | 
0s} 1 “4 si 1,351 | Mol 
| 
106} 2] 1 5A. s 1,894} 100 Mio 
107 2 2 1,414 x Mol 
| | 
109 | 4 2 ? 45-4 s At Gane Raver 
ll 7 6 7 7 8, 197 Vicksburg 
2) 4 “4 | DS!) Mol 
113 | 4 4 15 D) Mo 
| | $ rs ll 4,100} 400 | DS} mol 
116 132 4 9 7 ¥ Ole 
118 | 329 45 ? 81 183 3 DE Mot 
119 35 33 an DF) Mol 
12 78 9 | 72 2 2 4 i 6, 128 70 | DF! Mol 
3 | | 8, x Mol 
124 | 3 2 DS) Mol 
} 
125 | | 5 31 1,738 Salt 
4 32 125 D) Mol 
9 1m DS! Mel 
3 5 Ss 8 Mol 
41 4 Mol 
2 Q DS, Mol 
l x x Mo | 
2 3 7 x Mio | 
4 we DS 
135 10 x Vicksburg 
2 S 8, D) Mol 
2 275 | DS) Mol 
4 2 MY? DS Mao 
5 2 1,00 3 DS) Vicksburg 
ur 40) DS 
4 1, 982 Di Mol 
3] 15 | D) Mot 
41-4 S a 
"3 2 | (AS | DS) mol 
1 | 41-4 Sif 7,200} 120} D| Mol 


j 
4 
thee 
4 
Nes 
| 
J = 


| Herma tage 


} Meivalle, St 
| Madi and 
| Mons Lake, Galcasteu 


| Mal Lake, 


Lake Lome, Lafourche 


Terrebonne 


| Lake Kaccoures 
| Lake Salvator 


Lake Sar! teria 
Lake Washington 
Lakeside (Lowery) 
Lapeyrouse, [errebonne 
La Pice, St ae 


La Place, St 


| Laurel Hadge 


Leeville, lafow 


| Lewashurg, Acad 


Larette erre 
Lattle Chensere 
Lattle Lake, Jer 
Lattle Tenpie 
Lockport, 


Langvi lie 
Lottie, Pointe alee 


Meaure gard 


Main Pass Area Hik. 6, 


Mallard Hay, Cameron 
Village, 
Markeville 


vuryle | ine 

oye lie 
y 

Acadia 


Napoleons | le 
Neale 
Nablett efferson 
North Hancroft, 
North Canktan, Sf 


Ne are gar 


ufayette 


North Crowley, Acad 


Northeast Labean 
North Elton, Alcen 
North Gordes 
North Jeanerette t 
North Gretta 
North 
North lepetate, A 
North Weish, Jefferson 
Oberlin, Aller 
Oretta, Meaureyarc 
Outside Island, berm 
Paradis t marie 
Pecan Island 
Pecan Lake, 
Perkins alcasteu 
Paine Grove 
Pine Prairie 


wuuregu 


berm 


waure guru 


Plumb Hob, St. Marton 


Ponte -A-La Hache 
Pounte Au Fer 
Port Allen, 
Port Herre, 


Pot ast 
(uarantine Mey 
Queen Hess ani 
Habba 
Lafour 
Hedell, 
Heserve, St 
Rachie, Aad 
Hoanoke, 
Howedale, 


Ist arnt 


re 


| Lake Mongeulors, St. Mart 
| Lake Pelto 


Assumpt ton 


Keaure gard 


me 


i ne 
wero 


PRODUCTION STATISTICS FOR 


Coekfield, ber 
Maio | 

Mio 

Mho 

Mao 
Wileox, Fox 
Wileox, Hor 
Wileax, 
Mao | 

Mio | 
Mo | 

Mio | 

Mio | 
Wilcox, Fox 
Mao | 
Wileen, 
| 


Mio | 

Mio 

Moo | 

Mao | 

Mio | 

Cock tield 
Mio | 

Cock tie ld, 
Mio 

Mao | 
Sparta 
Wileox, boc 
Cockfield, 


Cock freld, 
Sparta, bor 
Wileox, Fox 
Mio | 

Mao 


Claberne, 
bo | 
Mao | 


SOUTH LOUISIANA 


4 
: a 
50 TABLE | - Continues ANO 
PRODUCING | CONDENSATE 
| ) | Tr ic Rb 
< xo 5 ao}, > zo 
| Mio | 1937 41 | 132,777 | 10,19 1, 
167 Mio | 
t. Charla Mio | ‘ 1,570 | 1,668 ! | 
| Cap Hook 1931 4, 334 ‘ 
172 Mao | 1941 28,003 124 479 
173 | Mao | 1941 73 } 4 
174 | Mao | 1939 uw 17,629 | 1,380 | 217 12 
175 | Mio | 
176 | Jorn the Aaptis4 | 1938 | 35,997 | 3,392 
= [bervi lie Mio | 1944 473 | 1, 126 87 
176 | he Mio | 4 x 13'897 | 1984 
Bi 179 | Mo | | 
1 
St. | 1931 8,034 | 2,705 254 110 | 
} 18) ne Mao | 1937 146,451 | 16, 325 1,934 
183 room Mo 1048 if 353 127 
marc he Mao | Ned 
eu Pla ty +099 190 3 
Mao | 4 
187 Mac 
193 194 2,43 358 | 1,853 
194 1948 un 413 
195 1048 135 
| 1% 1449 63 63 3 3 
1947 455 48 3 ; 
18 
1945 x 1, 185 61 
| 202 Nd ‘ 
BN 2, BF 7A 7,657 | 3,20 149 82 
| 
| | 
a8 e bonne 194] R47 12.243} 1,746 
1939 4,562 | 2,545 251 
= 1943 4,454 | 1,237 18 
24 v 77,917 | 19, 82¢ 1, 540 327 4 
218 r Mao | 1949 “ 24 4 
219 Mao | 1939 u 5, 922 
| 1943 1,24 22 191 $1 
mi Mao | 194) 1,041 102 14 | 
224 - “Ma 1912 418 wi 2,406 | 3,085 12 3 
+39 174 x 1, 178 243 
2 
Plaquemine 4 in 17 | 1,240 23 18 
232 ator Mho | 41 ay 1,891 83 
233 Mo | 1999 8,229 7,630 | 1,069 25 
™ 
235 
2% 137 “ Be we 12 3 
le fferson Mio | x 17 2 
Sparta, 1943 14,028 4, 7A 825 3899 
2a Sho | 194! 224 
243 Mo | 1941 1R9 18 
1“ | 19 4,537 4 43,4 192 8 
245 e Mao | 1943 ? 876 61 2 
246 | Se. Gabriel, Iberville | 194] 4,24 14,294} 3,242 108 | 
| 267 Martanvalle, St. Aurton Mao | 1935 213 6,945 | 1,637 24 | 
ae 208 Mol 
| 


TABLE | - Continued LEO W. HOUGH AND ARNOLD C. CHAUV | ERE 


OF | WELLS PRODUC ING’ 
of 1949 


NUMBER 


ABANDONE[ 


188 l 

189 | A, BAR 12) 
| 191 l « |x 

195 4 v i 
7 
| 
19 2 2 
200 13 3 t 4 he 


20 l 2 j 458 
211 4 l 3 3 lf 
213 il 2 ? 76 D 
244 5 8 7 an} 3 113 I 
215 | x x x x 
16 47 656 x 
218 l ! 4 x 
| 219 79 6 ur D 
=D 13 l 13 
| 3 6 ‘ 79 


ul 3 
2¥ 8 
238 | 2 ve 
039 1 l T 
241 19 1,614 


- 


Cocktreld 
Jacksan 
Vaio t 
Mio | 

Mao 
Wi loox 
Wi loax 
Wilcox 
Mao | 


Mio | 


Mao | 
Mio 
Midway 
Mio | 

loom 
Mao | 


Mol 


Mio t 
Vicksburg 
yearte 
| 

Wi loox 
Mao | 
Mo 
“parte 
Conk Me 
Mol 

Mao (Salt 
Mio 

Mio | 

Wi loom 


Mao | 


Mio | 
Mio 
Mio | 
Claaborne 


Mao 
Mho | 
Mio | 
Mho | 
Mio 
Wi loom 

Vicksburg 
Mio I 
Vicksture 
Vicksburg 
Mao | 
Mao | 


10, 597 
’ 254 
10, 642 
13,050 
13, aw 
7108 
11,850 


11,085 


10,5%5 

9,010 
| 
12,2 
10,871 
0,909 
0, 368 
11,474 
13,19 
12,426 


a 
5! 
T T 
| PRot NG FORMATION OEEPEST ZONE TESTED" ] 
1949 | | | ao ] 
4 | } + + + + 4 
m; 8; ! 4, 121 40 1DS | Mio t | 12,032 
167 | Iw IDS | 
iw!) 1 | | 108 D | Mo t } 11,698 
170 | x x Mao | | 13,693 
im | 10 IDS {mol | 13.317 
ji72| 6 | 1 D | Mio 11,059 
173 | 2 | Mol | 13,879 
2 2 10 x9 D | Mol 11,851 
176 | 3 4; D Mol 11, 154 
177 | 5 4 48-41 SIDS |Mol 10, 864 
180 | 7 “a DS | Vacksburg | 10,782 
| 181 | 17 3 D | Meo t } 12, 
| 182 | 1 7 ! D | Mol 10,655 
185 | 1 5 7 2 |DS | Salt 11,305 26 
197 4 ux | 
| 8,730 
= 
11,520 
11,932 
11, 128 
| 12,584 
| 11,748 
| 9, SAE 4 
11,20 
| 
| 
| 13,760 
| 12,677 | 
12, 480 
| 9,49 
| 12,640 
| 224 103 2 49 | 11,4694 
| 228 “4 8 x 4, (08 |DS 11,194 
| 229 4 4 8, 256 mips 
} 11,732 
10,004 
11,751 
11, 783 
| 13,014 
15, 487 ip 
12.6% 
12, 1% 
12,200 
11.4% 
24 7M 
240 22) I 10,7) 
246 | 3 l 5 ray 12, 262 
~ 
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SAS PRODUCTION 


MILLION | 

| cu fT 
— 


1949 


DURING 
GAS/OIL RATIO" 


Savoy, ot 
| Seetacn 2H, 


| Shap Shoal Aree lk 32 | Pleastocene 
| Shap Shoal Area Blk 72, (ul/ | Mo | 
Shap Shoal Area 2B, | Mo 
| Shastestan, St. Laniry Mo | 
| Sanger, Aeauregard Cocktveld, 
Sorrento, Ascension Maio 
| South St. Marton Mao | 
| South Hancroft, Seauregura wiloox, Fox 
South Haretearia, Jefferson Mao | 
south Heyou Mallet, Acatea Mo | 
South Crowley, Acaita Mo | 
| Mao | 
South Elton, Jefferson (ant Mo | 
South Haga, Terrebonne Mo | 
| South lermings, Jefferson Mao | 
Mho | 
Seuth Lake Charles, Culcusieu | Veo 
South Mao 
South Mao | 
wath wria Mao | 
South Tambelier Area 4 Mao | 
wif 
Springs ile vings ton | 
Marks sicasteu Pliocene 
Mio | 
| 
| Stella, Plaquemine Mao 
Vines eu Mao | 
‘ho | 
Sanshine werville | 
Sweet Lake, Cameron Mao 
Tepetate, Acaita | 
| lefferson Mao | 
Tigre Lagoon, Vern | 
tumbalier Hay, laf ourene Mao 
lurtle Heyou, Terredonn Mao | 


University t Auton Nouge Mao | 
Mao | 
Unknown Pass Mao | 
Valentine, Lat Vho | 
Venice ne Vho | 
lion Area ik. a Mao | 
Verm lian Area Wik. 71, cul? Vho | 
Verm lion Area Hik. 7 A Mao 
| van Hey herria Vio | 
Ville Platte angie | ine Sparta, bor 
Wilcox, Fax 
Vinton, Mao | 
Mo | 
Weeks Island hers | 
Mo | 
Mao | 
West Harataria, Jefferson Mao t 
West Mey ne | 
ne Mao | 
West Havens, Seaureyuru Wileox, box 
West Cameron Area 


West Cameron Area Hik. 4 
Cameron Area 


Cate Wianw he 

Delta Area tlk 
[rita Ares 
ver 


Ne kberry 


Lake Verret 


lepet ate 
Wr offer 
West White Lake 
White ( 


Woon! | 


4 
| 
| TION PRODUCTION | 
| AG w e <a| | uw * : 
— + + + + + + + 
| Two 1946) 127 30 | 96 | | 
| 20 t. Martin Mio | 19) 05 79 4,612 | | 
251 Moo | | | 
7 | 282 i967} 243 8 | 
| 253 1948 | 320 1 1 | 
| 254 | 1949 
| 25 1943 1,160 | 10,019 | 3,842 78 
| 258 1949 24 24 | 5 | 
259 | 1948 x 87 173 318 | 
| 1947 80 2,24 | 1,015 | 
1 } 1945 2% 321 2,100 752 | i 
4 
| 264 1937 137 2 1,920 | 8,320 | 1,703 | 246 | 
| 1938 RRE 640 (7,491 39 | 51 | 1 | 
| 266 1936 1,880 116,726 |15,207 | 2,125 
le | | 
{ 268 1944 320 158 1 10 
208 1943 5,6 | 2,018 71 «| 
3 | 1946 6,658 | 4,499 204 | 
| | 27 1949 
1949 ‘ ‘ 6 | ; 
274 1925 4, 155 2,756 931 
BE 
| z 1940 321 2,202 241 
1926 21, 888 729 2, 335 43 
if ” 1926 414 1,413 172 
| 2 1935 | 1, 24 6,4 7% 255 175 24 
1942 1, 60 10.856 | 1,854 139 
287 1998 1, 27, 83: R4 49, 5», 413 
| 
194] 2 9 | 
19% 6,999 187 1, B46 85 4 | 
910) 1,4 17 ‘ 7,921 | 1,60 4 
| 
«0 1945 ae 2,839 14 | 
0) 
we 1902 ux 133 A | 
we | 
‘ nt 2h 4 14,174 | 2,72 
wr 14H » j 12 2 
| West Mao | 144 1.029 | 2,187 
113 | West Mio | 1949 lf 
Mao | 
3 118 | test St. Mur Mao | 1998) 1, 32 24,254 | 3,028 
119 | Best effersu Mio | 12,291 1,863 239 4 
ter uvis| Mio | 1944 ‘ 1X 1,668 | 6,227 
122 berm | 1%4 4 21 3 
q Mao | m9 l 4 ” 709 8 l 
‘ M Mao | 
25 | Jefferson uz Mao | ‘ 8,02 721 2,828 5 =|} 
5 | 
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EN 


COMPLE TEL 
ABANDONED | 
|ARTIF i¢ 

7ONE 


+ 


| 
Be) 


ee 


+ 
Vicksburg 4, 
Mho | 13, 41 


Pleistocene 
Mio | 
Mio | 


Cackfireld 
Mo | 11,570 
Mo | 


Vicksburg 


10,807 
0744 


Mio 
| Mio L 


Mio | | 41,023 
Mio | | 9,179 
Mio I | 10,589 
| Mio | 10, 325 
Mio | | 12,226 
Salt | 8,727 
Mio | 12,002 
Mio | 10, 362 
Mio | 10, 405 
Mo | | 12,780 
Vio 12, 568 
Mo | 10, 379 
Mio | 13, 628 
ho | 31,403 
Mio | } 12,062 


Wi 
Mao 


Mo | 


| Hecker ry 10, 358 


Mo | 11,972 


Mao 11,135 
Sho | 11,442 
loox 9 AW 


Mio | 
Mao 


Mho | 


10,924 


Mio | 12,211 
1), 


10,034 
Mio 11,99 
Mo | 12,000 
10, 285 


0, 194 


| 
FEE 
TABLE | -Cottiwe: 53 
weLLs® Dec. 1949 | F To Eno oF 1949 
° 349 | T ao T 1 
| et z i 
| 2 | | So 
| 251 Ss iF 10, |DS 
| 252 2 | 3 | Ss 168 |DS 4,979 | 
1 iP 1,459 i D | Vicksburg } 11,513 
256 } | | 76% 15 D | Wileox 10, 628 
257 | 1 § S |} |DS | Mol | 12,038 
258 } 2 | s 11,039, 3 | |Miol | 11,900 ee 
| 250 3 | | } ‘7 10, 2% K x | Wilcox 11,520 
| 20 | | 2 s 70 | D | Mot 12, 
261 | 2 | 6 | 2 | 45 | 177 | Vicksburg 10, 320 
262 | | | | 2 4, 364 D | Mao | 11,940 
264 5 | 1 5 4 8, ? D ie.” 
3 266 147! 2 | l | 8 G 47 8, ax ¥ D 
2} 2] 1 | s 10,018; 15 | a | Mol 11,019 
4 | s wx | D Mol 10,600 
8 | 1 | 8 s iF 1,993 | DF | Mol 10, 500 
| 271 | | S 11, a | Mol 11,822 = 
= | 
273 | | 4 43.5 8, ‘ x | Mol | 8,747 | 
| 276 | | 19 | 
15 | 4 | 72 2} s 2,67} 20 
6] 7 8 9 10, 308 K x 
} 281] 23 | | 13 13 BE “ae DS 
™% | visi 3 G 8 8, 
4 | 2 Ax 17 D i 
3 | 6 | 3 | 10 11,457 x 
41 | 16 | | 16 32 5 I 4 
| A, 20 | 
if 1] 1 | 6.5 s | 7415; 2 
| 295 § | 1 2 5-9 s 140 | DS 
| 206 | 20977} | | | D 12, 527 
| 531 | 7 | 2 % | 45 2 1% (DS 7, 
38 | 12 1 | s |P 7, | 14,397 | 
| 301 | 32 Ss iP 12,380 | 217 
1302} 190 | 7 | 3 5 7 1 
303 | | 37-49 S | P 6,120) 124 
ai 2 | | 5 iF 7,61 | 
ws » 6 | 1 2 | 32 : 6,24 wi DS 
lor} 2/14] | 9 9 | 3% D 
we} 42.3 s |} 10, 34 | D 282 | 
| | | 
mm) 2] 2 1 | 1 51 s | P D | 8,814 
| 
| 312 | 1 8.8 475 D | Mel 11, 22 
316; 19 3 4 21 » 39 | DS | mol | 
| | 
20} 5 | | WG {32-4 BE 4,385; | D 
223 52 Peri wil 2 3, 74 | 
} | | ¥ g, 517 | 
325 3 | wb | 4-51 ‘ 7,480! 2) D | Mol | | 
| 
| A i i 4 i | | 4 
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TABLE 00 JUESTANA 


Includes dual campletians * Combined with East Nebo since 1946 
Multiple sands in 1944--Fediscovered 1947 
* Cambaned with Zaolle prior to 1944 
Includes Dixse ani Codar Grove prior to 


cambined 
No completion record an wells Includes West Hestian Bay 
abandoned in 1947 includes gas wils 
Canbined with Caddo-Pine Island prior t Rediscovered 144 
Includes Delhi and West 
Combined with Nebo-tierpiu ll sance 146 Rediscovered 194 
Stripper productian. (rand Isle Area Block 16 and 18 combined 
Smeckover “A” Includes 23 dual campletions 
Smackover “H dual campletians, seven injection wells. 
* Holly Radge and North Holly Radge cambaned * Canbined with Bastian Bey 
Louisiane only Includes three dual campletians 


NEW DISCOVERIES IN SOUTH LOUISIANA 


LEASE 
AN WELL NUMBER 


— 

Avondale, Jefferson lexas & New Orleans 

RK. 

tiny Marcha, Lafourche (The Calif. Go., St. Lae. 

Heyou Plaquemines, Callery & Hunt - Hepp @ | 
bert 

Hay St. Lae. 1%, QQ 2 | I7S| 28/49) LIE 104 86 5400 l | 54. 1535 | Miocene 

Hretan Sound Ar. ilk. 32) Harnadal! Se. Lee. 1227 # 5 WATER 175 | Maocene 


turtan, St that le Swartz Ld. Corp. ] 1145 19-2 45 onene 
62 

De Quney, Ca Ni loco Co Ind. Lor. Co 2 2 TS) | 6654-6664 239.2) 1 2} 29. 39/1 Mhocene 
Duck Lake, St Hmble-Atchafalaya Ld. Co. et 25. 11642-4534 27 |Miocene 


al, # | | | | 
Duralde, Svurye Hach. A Hass (La. Anc’t) Ada M. 12832 94-334 8 5 2 |. | Cane Kaveg 
Sorleau | | 

East Lowville Barneial!, Janes | 8455 47. | Cock field 


| 
Reaure gar 


| Island Area [lk Pure St. Lae. 832 8 12/1 242 25 | Miocene 
| 32, St. Me | 
| bageene Island Area Blk. Magnolia St. Lae. | 9/2 . | Maocene 
110, wria 
| Acadia A. Ward Co. Vancen © Vhocene 
af ourc he } 
abe Sand, be St. Lae. L706 West Cote l l Ma orene 
| | Blanche Hay | 
Mallard Hey, Cameron fem. Am. (nh! Go. of Texas 3 10 | 39. 105 Miocene 
| A. Wate | 
| Val loge, [lade Water Assoc. On! Co. Se 2 050 | Miocene 
| Jefferson | Lae. 12996 1 
|Maclamd, Est. 3 li 1061 2153 Vhocene 
|North Bancroft, lantac Hef. Co Sabine /2/ Wi 
Reaure para Co. Al 
) | Nowth Welsh, Jefferson Continental A Estes 3] 1474 | 11263-4 Vhooene 
| 
| Cut sade Island, Hroussard # | l 2 l l 2. Vb ocene 
Vermm (ion 
22 | Shap Shoal Area Fuk. 28 ]Kerr-Me Lee St. Lee A B48. 2 1185 l Mhocene 
| Terrebonne 
So. Arnautva lle Co., Hefea Ld. Co} 3 1039 ) | Mnocene 
| t. Martin 
South Tigre Lagoon Onl of Galaf. St. Lae 15 Mhocene 
herta 
South Tumbalier Ares le y ‘ 728 5 Miocene 
| Blk. M, Jerrehorow 
| Sprangvaile, ngston - ME. Smiley | ? 7 75 ) Vo ocene 
Turtle Terredonnd Shell Continental Ld. & Fur 2 2 l 4 Miocene 
Co. 
}Vermilion Area Pure 4 l 52.4 l Vb ocene 
Verws (ion 
| Verm lion Area Hik. 76, (Super vor Lae. 1106 4 I 6 2 ).5 | Mhocene 
Verwslion 
Cameron Aree Wk. Phallipe St 112 8 132k l 2B 1700 | Maocene 
| 13 
West Cameron Area Hik. Stamolind St. Lee. 8-48 5 51. | Miocene 
| 45, 
|West Area Wik. Superior Lae. 1164 6 A-1 Mb 
Leite Area ik. 27 f 4 2 4 l 58.8 50 | Miocene 


+ 


54 
i 
| 
‘| 
| 
| 
| 
| 
i 
| 
| 
| 
ar 
| 
i 
| | 
| 
f 
ir 
| 
| 


DAS SG 


Acadie 
Acadia 
Allen 
Allen 
Ascension 
Assumpt 
Avovel les 
Avoyel les 
Avovel les 
Avove | les 
Avovelles 
Heauregard 
Beauregard 
Beauregard 
Heauregard 
Heauregard 
Heauregard 
Heauregard 
Heauregard 
Heagregard 
Heauregard 
Heauregard 
Calcasieu 
Caleasieu 
Calcasieu 
Calcasieu 
Caicasieu 
Calcasieu 
Calcasieu 
Calcasieu 
Caicasieu 
Calcasieu 
Caicasieu 
Cameran 
Cameron 


Cameron 
Cameron 


bast B. 
Evangeline 
Iberia 
Iberia 
Iberia 
Iberia 


Iberia 
Iberia 


Iberville 
Iberville 
Jetferson 
Je tiersan 
Jef ter sor 
Devas 
Jet ter sar 
Dew is 
Jeflersan 
Davis 
Je ffersan 
Davis 
Je ttersar 


gene Island Area 


Blk. 95 
Eugene Island Area 
Bik. Lit 
W. Cote Blanche Drig. 
Hey 
45 9s 11,509 
13 S 10 E} 
S 23 £\11,5% 
15 23 E (12,932 
7S! 8,424 
7S!) 7 6) 8,807 
+s 10,3 
26 S| 
S 


IMPORTANT WwW 


L. Miocene 
L. Mhocene 
L. Miocene 
L. Miocene 
x 
Cocktieid 


Montgomery Pleag loox 


3] 7S 28) 9,300) Prairie Pleis 
15 | 10S 1 12,279) Prarie Pleis 
10S) 2 Prairie Pleas 
49° 10S) 2 W) 10,863 | Praarie Pleis 
7S Drelg. | Prairie Pleas 
31 8S 1E Drlg. | Prairie Pleis 
3] &S LE Deig. | Prarie Pleas 
31 8S Orlg. | Prarie Pleis 
9S 26 Delg. | Prarie Pleis 
10S) 1) Delg. | Prairie Pleis 
9 OS 2E belg. | Prarie Pleis 
3 5S) 68) 9,019 | Bentley Pleas 
4 45 
2 9S Delg. | Prarie Pleas 
Lake Palourde 13,214 Heeent Alluy 
IN «x Recent Alluy 
7 3N 6 E) 8,573) Recent Al luv 
23 4N 7,510| Prairie Pleis 
26 IN SE Drlg. Recent Al luv 
3 | Prairie Pleis 
23 2S 8 W 10,015) Bentley Pleis 
5 7 W 9,353) Bentley Pleis 
10 4S 9,822) Bentley Pleis 
26 4S LW 9,516 | Bentley Pleis 
29 4S 12 8 10,963 Recent Al luv 
18 5S 128 9,369 | Bentley Pleis 
3 Drig. | Hentley Pleis 
13 3S 12 W Delg. | Recent Allov 
a 5S Drig. | Bentley Pleis 
3 5S LW Drig.  Hentley Pleis 
5S LW Drlg.  Hentley Pleis 
36 8S 7W 4,503) Prairie Pleis 
16 9S 7W 3,576) Prairie Pleis 
9S 3,607 | Praurie Pleas 
26 9S 1W 9,546) Prarie Pleis 
13 +S 1206) 8,990 | Prairie Pleas 
11S) 8 W 10,407 | Montgomery P! 
3 US 8W 11,515 | Prearne Pleas 
17 9S) 1) Dele. | Prarie Pleis 
11S: 7 Dele. | Prairie Pleis 
IS US Drlg. | Prarne Pleas 
20 (11S) 13 W) Urlg. | Prairie Pleis 
2 2S 410,491 | Recen: Alluv 
8 (13S 9,515 | Recent Alluv 
35 46) 9,893 | Hecent Alluyv 
15 | 14S) 4 W/11,000 | Hecent Alluv 
7 4S) 6 | Recent Al luv 
7 10 Wj11,483 | Recent Al luv 
14S) 10 | Recent Al luv 
28 14S} 10 W 12,337 | Recent Al luv 
2 | 15S) 46 11,841 | Recent Alluv 
W. Cameron Area 8,470 | Hecent Alluy 
Blk. 18 | 
¥ 14S 7 Delg. | Recent Alluv 
145) 7 Drig. |Hecent Al luv 
11 | 15S} 11 Delg. | Recent Alluv 
Calcasieu Lake | Drlg. | Recent Al luv 
Cameron Area Drig. |Hecent Alluv 
Blk. | 
W. Cameron Area Urig. | Recent Alluy 
Blk. 40 
4! 7S 1 9,418 | Prarie Pleas 
S 2 W/12,532 | Presrie Pleis 
6 13S 8 | Prairie Pleis 
3 12S Delg. | Recent Alluv 
Eugene Island Area Drig. | Recent Al luy 


Hecent Alluv 
Hecent Al luv 
Hecent Al luv 
Recent Al luy 
Hecent Alluy 
Recent Alluv 
Hecent Alluy 
Prairie Pleas 


Prairie Pleis 


Prairie Pleis 


) | Prarie Pleas 


Prairie Pleas 


eis 


L. Miocene 
x 

Wiloax 

#1 

x 

loox 

Wi Loox 
Wi loox 


Miocere 


Vaocene 
Miocene 
Miocene 


x 
x 
x 
L. Miocene 


Miocene 


L. 


Miocene 
Miocene 
Miocene 
Miocene 


. Miocene 


. Miocene 


. Miocene 


L. Vaooene 


Miocene 
Maooene 


L. Vhocene 


ATS DRILLEL 


- SUMMARY OF DRILLING OPERATIONS IN SOUTH LOUISIANA 


N 


Harnadall Oni Co 

Satuc 

Sonic 
Hewkans & Jayred 
Hunt Trust 
Hasse Hunt Trust 
Hasse Trust 
Prince Drig. 
Atlantic Hig. Lo 
A. J. 
tei (nl Corp 

The Texas Co 

The Texas Co 
Chl Rig. Co 
H. L. 


Com & 


Magnolia Pet. 
The Atiantic Rig. Co 
The Atlantic Hig. 
Sutton Joint 


Jayred 
Service 


Sum Oni Co 
T. G. Markley 
Sohio Petroleum Co 
Chic Onl 


Willian Helis 
Onl A Aig. Lo 
Oh! & Rig. Co 


Jayred 

Sun Oh! 
Magnolia be 
Magnolia Bet. 


Superior (ni 


man (Al 


Magnolia Pet. 


(hl & Hig o 


Pha llipe Pet. G 


ten’ | Am. Onl Co 
Magnolia Pet. 
Magnolia Pet. C 
Magnolia Pet. Co 
ie (hi A Wig. 


Hey Mer. 


Humble Onl & Rig. Co 


Hateman Lirig. (x 

Producing 

teteman Urig. 


William tielis 


Heiis 


WELL 


M Vincent #1 
American Lo. 
L. P. La 
La Pleau Est. 62 
Youre 
Cola Daigle Est. #1 
L. Keane 
5. Rabansan 
Mrs. M. A. D. Clement 61 
P. Gowen #1 
DuPont #1 
Quatre Ph. 61 
L. M. Fearn 61 
D. B. Morgan Unit | 6) 
St. Lae. ©1602 #1 

E. Aavey Est. #2 
Snewien 

S. tuckley #1 
T. Nolen 
Ellis Laborde 


Lang fell 

A. Cooley #1 

Sabine Paver Lor. § BI 
harby Lor. Co, 

H. Manning 

Meads - Hennett 
Fugley Lor. Co, 
Latcher - Moore Lbr. # ( 


NAME 


Latcher Moore Lor. # Hel 


Fee - La. Canal Co. #1 
Cal. Pa. Sch. Hid. 61 
D. Janes #1 

Lake Charles Hh. 
Indust rial Lor. Go. 
(pen Ranch €2 

Krause & Managan A-! 
Sumet Lak. Ld. & Onl Go. 
A. Warmest 

bE. Hrown #1] 

Se. Lae. 61333 61 

St. Lae. #1579 #2 

Lae. #1579 61 
Miam Corp. 
Corp. 
St. Lae. #1250 
Abe| West Hears #2 
West Heirs #3 
Mian Corp. 
St. Lae. $1565 


Namen 

St. Lae. #1120 A-l 
St. Lae. 61255 63 
St. Lee. €1170 


St. Lae. 64072 
lone Burden 
Al 
L. M Poza #1 

Francois #1 

St. Lae. 84 6 
St. Lae. 6685 @ A-l 
110 #1 

St. Lae. 61703 

H. B. Nelacn 

B. # D1 
St. Lae. 6706 

St. Lae. #1587 #1 
Wutney Lawiey 

C. G. Hooks €1 


A. Fantenot 


Nablett Farms #2 


| OC ‘i 949 
ALITY > } 
4 
| 
Acadia 
| Acadia cd: 
| Acadia 
Acadia 
Nadie 
18 Hay Petrolew Uo = 
19 Hiawatha Onl & Gas 
» On! Co 
22 Ralph Lowe tree ‘ 
23 Com & Heenan 
2. 
25 The Atlantic Hig. Co a 
The Atiantic Aig. Uo 
7 Magnolia Bet. Co 
2B La. Oil & 
l 
31 | 
32 
33 Placad Onl G 
Placid Onl Co 
35 Sun Oni G 
3 
38 
39 x 
40 x 
41 
a 
“4 
45 | Gameran 
4% 
47) Cameron | 
48 Cameron 
Cameron 
51 | Gameran Sohao Sun Ont 
= 
53) 
| Cameron x 
a Wilcox Sun Onl Co 
4l L. Qu came 
i 42 x 
4 
45 
4 
x 
Miocene 
Voor ene 
71 Prabably Vicks 
ae 
burg 
75 L. Miocene am (ni 


Jetlersan 
Lewis 
Lafourche 
Latourche 
Lafourche 
Lafouwche 
Lafourche 
Lafourche 
Lavingstan 
La vingstan 
Or leans 
leans 
Plaquemine» 
Plaquemines 
equemines 
P| acpuemines 
Plaquemines 


aquemines 
aquemines 
aquema nes 
nes 


nes 
PL nes 
aquemunes 
aquema nes 
Plaquemines 
Pointe Coupee 
Pounte Coupee 


Hap ides 


St. Bernard 
St. Bernard 
St. Charles 
Charles 
SM. Charles 
Helene 
Helena 

Landry 
Landry 
Lawiry 
Lamiry 


LL ESL LLL 


lerrebomne 
lerrebanne 
lerrebonne 
Terrebonne 
lerrebame 
let rebanne 
Vern! 
Vern: 
Verma | 
Verma nor 
Verma nan 

Venm lion 
Verma lian 
Verran 

Vernon 
Rashingt on 

Teton Rouge 
®. Felicia 


Weat Delta Area 
West Lelta Area 

ilk 
Hreton Island 
Hik. 45 
South Pass Area 
West Area 
Main Pass 


110 


Lake Palour 


3 


\Hretan Sound Areal 


45 


Area 


Carlin 


Eugene Island Area 
Eugene Islami Aree 


VE 


Heyou Carlin Area 
Fugene Isiand Area 
Fugene Islam! Aree 
Fugene Island Aree 
Figeene Islan! Aree 
bugene Island Aree 


“ 
3 


South Palt« 


way 
x 


465 
LE 
DE 
I7 

Vea 
Island Area 
Noal Area 
ws 
> i* 
45 t 
t 
Lt 


Verma lion Area 
Verma 


t 

Le 

t 


Hecent 


inuved 


IMPORTANT WILDCATS 


FORMAT N 


| 
| 
ine Pleas 


11,028) Recent Al luv 
12, 905) Recent Al luv 
3, O58) Recent Al luv 
12, 325) Recent Al luv 
14,767) Recent Al luv 
12,241) Reeent Al luv 
Prarie Pleis 
10, 382) Praarie Pleis 
10,731) Hecent Ai luv 
Drig.|Heeent Al luv 
11, Heeent Alluy 
12,016) Recent Al luv 
12,016) Hecent Alluy 
10, 861) Heoent Al luv 
10, 906) Recent Al luv 


9, S0D| Recent Al luv 
Lr lg. |Recent Alluv 
Lrlg [Recent Alluv 
Drig.|Hecent Al luv 


Urlg.|Hecent Al luv 
Drig.|Hecent Alluv 
Urig.|Hecent Al luv 
Lr ig. |Fecent Al luv 
Lirig. |Hecent Al luv 
Drig.|Heeent Al luv 
Dr lg. |Hecent Al luv 
5, 720|Prairie Pleas 


S27 | Heoent Al luv 
S19) Recent Alluv 
Heeent Al luv 
122 \Hecem Alluv 
, Hecent Al luv 
992) Hencly Pleas 
),007) Walliana Pleas 
Recent Alluv 
10, 207| Recent Al luv 
10, 450| Praarie Pleas 
Urig.| Prairie Pleis 
Lirig.| Hecent Al luv 
Prarie Pleis 
Urlg.| Prairie Pleas 
Lrlg.| Recent Alluv 
11,094) Prairie Pleis 
3,435) Recent Al luv 
13,010) Recent Ailuv 
14, 317) Recent Al luv 
11,720) Recent Al luv 
4,22), Hecent Al luv 
10, Hecent Al luv 
Lirig.| Heoent Al luv 
Lir lg. Heoent Al luv 
Dr ig. Hecent Al luv 
Lr lg. | Recent Al luv 
le. |Hecent Al luv 
lg. |Hecent Al luv 
Lir Heoent Al luv 
7,014) Prairie Piers 
MA Recent Al luv 
Heeent Ai luv 
Heoent Al luv 
Heoent Al luv 
Hecent Al luv 
Hecent Al luv 
M Prairte Pleis 
Heoent Al luv 
7|Praume Pleis 
Hecent Al luv 
Al luv 
L|Hecent Alluy 
Hecent Al luv 
Prairie Pleas 
Williane Pleas 
Vhor ene 
Willige Pleas 
Al luv 
1,090 Hentley Pleas 


SUMMARY OF DRILLING OPERAT!ONS 


DRILLED IN 


| 


Continental Lo 

Het. Co 

Frenkel 

H. L. Hunt 

L. Mune 

Placad Onl Co 

Placad - Uman (hl 
lord Cant. Corp. 

Sohuo Pet 

Stanolind & Gas Cd. 

Stanolind Onl & Gas Cd. 

Hichardsan & Hass 

William Helis 

Cal & Rig 

Shell G 

Harnsdall Cal Co. 


UL. The California Co 


The Califarmia Co. 


thanble & Aig. Co. 


Barnsdall Oni Co. 


wil Oni Co. 
The Cali forma Co 
forma Co. 


Harnadal! Cal Co. 

Hemmett Hrothers 

Texas Co 

Cholsan, Latimer & 

Lorue 

Woods Urig. (x 

Shell Uni 

Johnson & Gall 

Retinang Co 

Gallery & Thurt 

Sun Onl 

Amerada Pet. Co 

Hassae thant Trust 

Willian Helis 

Bates & Cornel! 

1. Hurtor 

Mamolia Pet. 

Mt lantic Hetining Lo. 

At Lantac Hefining Co 

Hewkins Graham 

Continental Uni 

William Helis 

thanble (hl & Rig. G 

thanble On! & Rig. Co. 

Atlantic Refining Co. 

Magnolia Het. Co 

Magnolia Pet. Co 

Sun Ohl Co. 

At lantic Refining Co 

Pure G 

Magnolia Pet 
dia Pet. 


lia het. G 


Co 


Mhocene 


Magnolia Het 
Magno Li 
Magnolia Pet. C 


lo 


a Pet. 


ni ts 


Jayre< 


Cret aceous 
Cret aceous 
L. 
Wi 


WELL 


A. G. Fontenot 


tiome Lor. Co. #1 
Clotilde Plun. #2 
Lerandison #1-A 
Caty of N.O. #1 
City of N.O. 
fee #1 

Lavingstan Lbr. 


Terrebonne Ld. 

La. Catrus Ids. #1 
Se. Lae. #1270 #2 
St. #1224 #2 


S. Lee. #1343 
Se. Lae. #823 # A-3 
N. Maan Pass Unit #] 
La. Catrus Lis. #1 
St. Lee. #1230 #9 
L. K. Nicholson #1 
V. J. Kurzwea #1 

J. P. Deville #1 


Se. Lse. 


Vincent - Hayne #1 
St. Lee. #1280 #1 
La. Ark. BOR. #1 
Delta Securities #30 
St. Lae. €1589 #1 

. Dunckelman 

P. M Needham #1 

A. Montz #! 

- Hirsch 
(eo. Buvleigh #1! 
Malton Brow #1 

A. B. Hozas #1 

J. P. Gormer #1 

A. Meche 

Lagrange - Meukex: 
L. F. Saadous #1] 

Col fery 
F. Buttram 

St. Lae. $1603 #1 
St. Lee. #4204 
Block 77 #2-A 

Block 77 #2 

St. Lae. 
St. Tract 

Block 32 

Block 45 

Block 77 

Block 125 

Block 125 # A-2 
Gaylord Cant. Corp. #1 
A. Henicau #1 
State # 

South Coast Corp. #1 
Block 1] #1 
St. Lae. #673 

se. 77S Al 

A. J. Marceaux #1] 
Hebert S. W. La. Go 
S. Hebert #1 

E. H. Vaxon #1 

E. H. Maxan #2 

Block 39 

Se. Lee. #915 @ 
H. D. Hroussard 


Levert Land Co. #1 


Waller, et al #1 


IN SOUTH LOUISIANA 


NAME 


Hurguieves 


56 TABLE 2 - Con 
i — q 
3 | | t a | 
| © | parisw on |83 | at 
4 LocaL ity | N y — 
| 7? | BE | L. 
| 74 12 | IE | U. Miocene 
| 79 10 | 19} Be | U. Miocene 
10 | 19} BE | U. Miocene | 
3 38 Ze | U. Miocene | 
82 3h | U. Miocene 
aa 7H SE L. Mrocene 
M4 | 8 lic Miocene #1 
a5 13 | U. E. B. Norman #1 
a7 MWS ME | Maocene St. Lee. #1673 #1-F 
16S Be | L. Miocene 
14 i9 we | Maocene 
91 Hretan Island . Miocene | 
West Delta Area | Lse. #822 # A-2 | 
ilk. 34 | | 
x Lae. #822 # | 
94 Lse. #817 # A-2 | 
| | 46 
| % 
x 
}101 x 
103 | 2 4N 3E Wi Loox 
104 » WE Maorene 
Bi 3 we L. Miocene 
i 107 13 | 15S) L. Miocene 
113 22; 7S) L. Mrocene 
| il4 65) 3E x 
fs Larxiry 23 SE x 
12 . Mary L. Miocene 
123 Mary x 
14 Mary U. Miocene 
1125 Mary L. 
Iz? Mary x 
| 128 Mary 
Mary 
1” y x 
BI Mary ~~) 
Mary Magnolia Pet. Co 
133 Probably Wileox |S. E. Drlg. Co. 
iM L. Maacene thw hl 
135 U. Miovene Superior Ohl Co. 
t x 
L. Miocene 
L. Miocene Sohio Pet. Co. 
L. Maocene Oil & Rig. Co 
i” L. Maocene thable (nl & Rig. Co 
14 U. Maocene Pure Onl Ce 
x Pet. Co. 
» IN Loox T. Fee #2 
15 tN Magpolia Bet. C Four L. #1 
1S) 2s S. Machardsar L. SU. 
151 BS J. Rousse! 
52 it is Hig Quef & Canpbe! 
| 
4 i A i i 4 } 


TABLE 3 - NEW SANDS AND EXTENSIONS IN SOUTH 


Avonmdaie, 


| Bay Heptiste, Terreporme 


| Hay de Chene, Je frerson 


Hey Junop, Terreborme 


Ray Marchand, Lafourche 
St. Elaine, Terredorme 
Bayou leu, Jberville 
Hayou Mallet, Acadia 


Big Island, fapides 
Bag Pount, St. 


Caillou Island, Terreborme 


[elarge, Terreborme 
Le Quney, Calcasteu 
Duck Lake, St. Martin 


bast Perkins, Beauregard 


Edgeriy, Calcasieu 
Fean, Acadia 
Fordoche, Pointe Coutee 


Four Isle Hay, Terreborme 


| Grand Isle Area 16, 
efferson milf} 

Grand Isle Area ik. 18, 
lefferson 

Houman, Jerre donne 

Hurricane Creek, Aeaurepard 

lota, Acudia 

lowa, Calcasieu & Jefferson 

Krotz Springs, St. Landir 

Lalitte, Jefferson 

Lake Mongoulois, St. Martin 

Lake Peito, Terreborme 

Lake Raccourci, Lafourche 


Leeville, Lafourche 
Lattle Qhenier, Garon 
North Cankton, St. Landry 
Perkins, Calcasteu 


Pointe-A-La Hache, Plaquemine 


Port Harre, St. Laniry 
Pot ash, aquemine 

Rabint Island, Jhersa 
Section 28, St. Martin 


Ship Shoal Area Blk. 32, 
Terrebonne 


South Heyou Mallet, Acadia 
Sunshine, Jheruille 


Tigre Lagoon, [berta 
Imiversity, fast Aaton Rowe 


Weeks Island, /herta 


EXTENSION anc 


| Confurmatian Test 


New sand no extension 


Extended north rang of product ior 


and west 
New sami no extensian 
New sand no extension 
New sand no extension 
New sand no extension 


Extended narth ring of production | 
Lrveloped productaan S. b. flank 


U4 mile east 


cule east 


Extension 2 miles south and two new sands 


Extended | mile north 
Extended 1/2 mle north 
Extended | mile sautheast 


Extended northwest flank ring 


mile north south 


of productian | 


Extended east flank ring of productian 4 


mile scuth 


Extended west flank ring of production 1/4 


mile south 
Extension | mile north 
Extensicn 1/4 male east 


Two new sands no extension 


bxtended 1/2 mle east 
bxtended 1/2 mle west 
Extended 2 mules northwest 
New on] pay no extension 


Extended 1/2 mile west 


Extended 1/2 mile east axl two new sands 


Extenied east flank ring of production north 


and | mile south 
New sand no extensian 


New sand no extensian 


bxtended 
Extended 
bxtemied 
Extended 
New sand 


2 mile west 
mile east 

mile west 

4 mile southeast 
extensian 
Extended | mile west 
Extended 1/2 mle east 
Extended 1/2 mile sautheast 
Extended 1/2 mie west 
Three new sands 


New sand no extension 


New sand produced and abandoned 


Extended | mile southwest 
Extended 1/4 mle north 
Extended 3/4 male west 
1/2 male north 
Extended 1-1/2 mie south 
Extended 1/4 male north 
First production N. E. flank 
Extended | mile north 
Extented 1/4 mile east 
Extended 1/4 mile 

Iwo new sands no extension 


New sand no extensiar 
Extended | mile south 
Extended | mile southeast 
bxtended | mie soutinest 


Extended 1/2 mle nortimest 
bxtended 1/2 mie east 


Two new sanmis no extension 


LOUISIANA 


Wa lcax 
Mai anene 
Miocene 
Miocene 


Miocene 


Vaooene 
Va acene 
Vaocene 
Voor ene 
Miocene 
ocene 
Mio ene 
Miocene 
ene 
Miocene 
Miocene 
Miocene 
Vb ocene 


Miorene 
Vice ene 


Mice ene 
Cocktiel 
Vicoene 
Shocene 


Viocene 
ene 
Miocene 
ocene 
Miocene 
Moocene 
Miocene 
Vh ocene 


Miocene 
Vaocene 
Vioccene 
Vb oc ene 
Vhocene 
(Jasbor 
Miocene 
Vhocene 
ene 
Miocene 
ene 
Vaocene 
Vi ocene 
Va 
Miocene 
Miocene 
Vi ocene 
ene 
ene 
Viccene 


4500 


8497- 
5548 - 


)0008 


11468 
12404 


10104- 


lila 
1240 


9221 


4 


~ 
0 


70 


th! 
(nt 


Condensate 


thi 
(al 
nl 
Camiensate 


wis | F | NEw EFFECTIVE | PRODUCING | 
j RECT! ON A | REMARKS 
Parish) | ANC THICKNES NTERVAL 
| 
thovene onl 
Onl Miccene x 
hl Mo orene 15’ 
Com Miocene 
5 (hl Miocene 
(nl tits 
Oil 16’ } 
9 (nal 16’ = 
10 Condensate We 
Cont 8’ 
tal 
| tal 15’ | 
13 Onl 
Candenaste 
Condens ate 
16 Onl 
| On 5’ 
al 
Oa! »’ | 
Onl 
hl 43 id 
21 } 
23 Fox} Onl 
hoo tnl 
> = 
24 Onl 10° 
Cond 55’ 1019-70 
2r 
Gas 15’ 12135 -38 | 
(es 1444-47 i 
10430-% 
1 nl 13310-24 
(ni 6474-78 
Onl 
tn} 12’ BABA -42 
nl 23’ -82 
me, bor fnl 
(nl 
nl 
Onl 
(nl in’ 2662-77 | } 
or Onl 20" 8225-31 
Ont 14015-25 
| 
| 
| 
Ihe 
be 
| 


TABLE 4 - STATISTICAL SUMMARY OF DRILLING BY PARISHES IN SOUTH LOUISIANA IN |9U9 


EEPEST 
UNSUCCESSFUL | TEST IN 


| | 
| 


| Ascensicn 
ion 
Avoye | les 
| 
Calcasieu 
bast Heton Houge 
Fv anger | ine 
Iberia 
Iberville 
Je tlersun 
Jeftersean Levis 
Lalayette 
Lafourche 
La vingstan 
leans 
nes 
Pointe Coupee 
chess 
St. Hernard 
St. Charles 
Ielena 
Mt. Janes 
| St. John 
St. Landry 
St. Martin 
St. Mary 
Verwa lian 
Vernon 
Washingt on 
West Houge 
West Felicia 


| 
a 
| 
| 
| PAR SH 
4 | 
iz f 949 949 | 
| | | | | 
6 | 5 23 4 5 3 10,963 
a ll 18 A x ? 3 10 13, 282 
“ 43 13 ? 12, 26¢ 
13 | 15 x 2 13, 05¢ | 
4 4 | 2 
| ¥ 8 2 f 14, 767 | 
i] | 10, 382 
| 18 4 10.731 
19 | 127 109 59 l ~ 12. 
| x 17 | f 
i 2 2 12,319 
2 2 l il, 4% 
| 87 a2 55 » 7 12, 578 
Ap BE 7 7 | 2 17 2 14,317 
7 12 4 7 12, 626 
BE 
| 
‘ \ 
Al 
t 
ig 
te 
| 
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Oil And Gas Developments In Ohio 
During 1949 


ov Rk. 


A total of 1,052 wells were reported drilled in the 
search for new oil and gas production in 46 of Ohio's 88 
counties during the year 1949. Of these, 626 were suc- 
cessful and 426 resulted in dry holes; an average of 4 
per cent failures. This is 403 less than the 1,4 on 
pleted an 1948. The reduction is partially due to the 
sharp decline in the prace of crude o1l which began in 
the late months of 1948 and continued into the following 
spring. The market stabilized during the summer of 1949 
and drilling operations began to recover. The dry hole 
ratio of 40 per cent is 3 per cent greater than 1948 and 
approximately the same amount for the preceding 10-year 
period. 


lhe initial average daily oi] production of 28 bbl is 
an increase of 10 bbl per well over 1948. The 676 Mef 
initial for gas 1s a decrease of 32 Mcf per well. For the 
preceding l0-year period, corresponding averages were 24 
bbl and 819 Mef. 


The API oil reserves report’ gives 1949 production as 


3,484,936 bbl. Extensions and revisions amounted to 
2,646,000 bbl, or a depletion of 838,936 bbl, 
brought reserves on Dec. 31, 1949 to 27,703,064 bbl. The 
AGA report on natural gas reserves shows that Ohio 
produced, exclusive of gas from underground storage, 
47,000,000 Mcf. Extensions and discoveries added 51, 489, 000 
Mcf. Consequently, the reserves totaled 585,597,000 Mcf 
at the end of 1949. 


which 


DEPTH OF WELLS 


Approximately 40 per cent of all wells drilled were 
seeking production in the Clinton sand. The Berea sand 
accounted for 31 per cent. The total footage drilled dur- 
ing the year was 2,292,973 ft. Of this 697,786 ft resulted 
in new gas wells, 524,429 ft in oil wells, 165,548 ft in 
combination oi! and gas, and 905,210 ft in dry holes. The 
depth of the average drilling was 2,180 ft, 
to 2,382 ft in the year 1948. 


as compared 


Two Sub-Trenton wells were drilled. The deeper was the 
Benedum-Trees No. | E1ichenburg-Franz, Lot 20, Tract 2, 
Highland Heights Township, Cuyahoga County, which en- 
countered a show of oil and a small quantity of gas in 
the St. Peter horizon. After acid treatment the well was 
reported to have made 5 bbl of o11 and 8 bb! of salt 


ALKIRE,* MEMBER AIME 


It was later abandoned at total depth of 
», 09 ft. The other was the Pico Oil Co. No. 1 Walliam 
Armentrout, Section 17, Scaote Township, Pike County. The 
St. Peter horizon wes encountered at 3, 007 ft and the 
3,430 ft. A show of oil] and 
immediately below the St. Peter, 
but efforts to set casing to shut off salt water found in 


water per day. 


well was later bottomed at 


gas was reported in or 


the lower portion of the St. Peter were unsuccessful and 
the well was abandoned. The deepest Clinton well was the 
Mc Cune No. | Fee, Section 14, Goshen Township, Mahoning 
y, dry and abandoned at 5,406 ft. In Section 26, 
Hose Township, Carroll County, The East Ohio Gas Co., 
No. 1G. KR. & C. W. Aston was dry in the Clinton at 5,403 
ft. In Section 30, Manchester Township, Morgan County, 
the Wiser & Morrow No. | Margaret Dye was dry in the 
Medina at 5,205 ft. In Jefferson County, Section 22, 
Salem Township, The East Ohio Gas Co., No. 1H. & A. 
Muesegaes was dry in the Oriskany and abandoned at 4,970 
ft. The deepest Ohio (Devonian) shale well was the Im- 
perial Glass No. | City of Bellaire, Pultney Township, 
HKelmont County, which was dry and abandoned at 4,506 ft, 
2,361 ft below the base of the Berea sand. The average 
depth of all wells drilled in Ohio by horizons was as 
follows 


Count 


Shallow Sands 
Berea 
Ohia Shale 
Oriskany 
Newburg 
Clinton 
Medina 
Trenton (Chietly Western 
Ohio) 
Sub-Trenton 


Perry County was the most active during the year with 
104 wells. The Clinton was the objective of 82 of these 
tests and they resulted in 9 gas wells, 32 o11 wells, 16 
combination o1!1 and gas wells, and 25 dry holes. The most 
active area in the county was Hopewell Township, where 
44 wells were drilled. Ashland County closely followed 
Perry in the number of wells with a total of 103. Berea 
sand production was most sought with 92 tests resulting 
in 3 gas wells, 34 o11 wells, 29 combination o11 and gas 
wells, and 26 dry holes. Perry Township was the most 
active area in the County. In total number of wells 
drilled, Monroe County followed Ashland with 75; 
ton, 73; Muskingum, 71; Knox, 63; 
with 460. 


Washing- 
and Athens County 


LARGE WELLS 
The largest gas well was completed in May by National 
Gas & Oil Corp. on the C. G. Longshore farm in Section 
15, Brush Creek Township, Muskingum County. Its reported 
initial open-flow natural was 10,416 Mcf with 850 lb rock 


| 
MANUS ript received at the *fice e heute | 
April, 1980. 
lumbus. 
leproved Reserve Crude Oi}, natural G sid 
and Watural Gas,* puolisned jointly by amer 
association and american Petroleum institute, vol. 4, : 
Dec. 31, 1949. 
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pressure in the Clinton sand at total depth 3,886 ft. The 
Ohio Fuel Gas Co. No. 2B. C. Wyant, Section 5, Litchfield 
Township, Medina County, total depth 2,627 ft, discovered 
8,200 Mef natural in the Clinton sand. In Lot 84, Harris- 
ville Township, Medine County, the Harmon No. | P. T. 
Webster reported 8,000 Mcf natural inthe Clinton at total 
depth of 2,757 ft. An initial natural open flow of 7,120 
Mcef im the Clinton sand was recorded from The Ohio Fue! 
Gas Co. No. 2 Clyde Browand in Section 5, Litchfield 
Township, Medina County; total depth 2,620 ft. 


The largest oil well discovered during the year was 
the Preston Oil Co. No. | H. C. Albert, Section 34, Hope- 
well Township, Perry County, total depth 2,922 ft, which 
produced 275 bbl from the Clinton sand the first 24 hours 
after shot. In Section 14, Jackson Township, Knox County, 
the Shuff & Bucy No. 3 Iva Raine was rated 150 bb! at 
total depth 2,978 ft in the Clinton. Allen Willey brought 
in two good wells in Jackson Township, Muskingum County; 
the first, the John Lewis No. 1, located in Section 3, 
made 80 bbi natural at 3,220 ft in the Clinton, and the 
second, in Lot 15, on the K. W. Ridgeway farm, produced 
126 bbl in the Clinton after shot at a total depth of 
3,209 ft. The Foraker Drilling Co. No. 2 John Sipos, 
Section 36, York Township, Morgan County, gauged 143 bbl 
at a total depth of 3,932 ft in the Clinton. D. Ridenour 
No. | W. P. Bratten in Section 24, Hopewell Township, 
Licking County, total depth 2,960 ft, gauged 70 bbl 
after shot. 


OIL DEVELOPMENT 


The daily average oi! production during the first week 
in January, 1949, for Pennsylvania grade was 5,550 bbl. 
The maximum for the year occurred during the week ending 
May 21, when the average reached 7,150 B/D. By the last 
week in December it had declined to 5,200 B/D. The daily 
average (based on 365 days) for this grade over the year 
was 4,730 bbl. The average for Corning grade was 2,647 
WD; for Cleveland-Chatham 849; Zanesville 840; and for 
Lima grade 482 bbl. 


Two field extensions of note occurred in Jackson Town- 
ship, Knox County, and Jackson Township, Muskingum County. 
Both are in the Corning area and had much to do with the 
temporary over-supply of this grade during the late summer 
months. In Jackson Township, Knox County, 14 011 wells 
added some 700 acres tothe producing area of the Bladens- 
burg pool. Six dry holes were drilled and the new devel - 
opment is now mostly defined. The wells averaged 25 to 
130 bbl from the Clinton sand at depth of 3,100 ft. In 
north-central Jackson Township, Muskingum County, 20 oi! 
wells, averaging from 20 to 200 bbl, added approximately 
650 acres to the Perryton pool. Development began during 
the late months of 1948 and was defined by September, 
1949. Production is from the Clinton sand at total depth 
of 3,270 ft. Seven dry holes were drilled. In the south- 
central part of Hopewell Township, Perry County, 17 oil 
wells, averaging from 30 to 275 bbl, added 400 acres to 
the Pherson pool. Production is from the Clinton at 3,000 
ft. Two dry holes were found and the development is now 
defined. The oi! is Buckeye-Pennsylvania grade. Also in 
the Pennsylvania grade area was the 300 acre extension to 
the Crooksville field, in southeast Harrison Township, 
Perry County. Four oi! wells, 2 gas wells, and | dry hole 
have defined the field except to the west. The wells 
averaged 25 to 50 bbl from the Clinton sand at 3,800 ft. 


GAS DEVELOPMENT 


Fewer new gas pools were discovered in 1949 than in 
some previous years and initial open flows were smaller 
than corresponding wells. The total area proved by new 
pools was approximately 4,000 acres. Discovery wells in 
some pools were drilled in 1948 but proper evaluation 
could not be ascertained until proved by further drilling 
during 1949. Some of the more important new pools were 
the fol lowing: 

The Ohio Fuel Gas Co. No. | Me Michael, a discovery 
well completed ian May, 1948, Section 6, in the western 
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part of Litchfield Township, Medina County, gauged 504 
Mef at 2,714 ft with initial rock pressure of 1,200 lb. 
This led to the drilling of 7 gas wells and 3 dry holes 
and proved 800 productive acres by the end of 1949. The 
averages for the 8 gas wells completed are: total depth, 
2,488; volume, 4,343 Mcf; and rock pressure, 1,138 lb. 


In Lot 16, northeastern Jackson Township, Muskingum 
County, the Bryan No. | Beasley was completed in August, 
1948, with initial open flow of 400 Mcf in the Clinton 
sand at a total depth of 3,297 ft. This discovery led to 
the drilling of 4 additional gas wells and proved 650 
acres. The average depth of the wells was 3,296 ft. The 
average volume of the five gas wells was 796 Mcf. 


The discovery well, Whitehill No. 1 Fee, in Section 3, 
northeastern quarter of Jackson Township, Knox County, 
was completed at a total depth of 2,961 ft in the Clinton 
in August, 1948. During 1949, an additional 5 wells were 
completed which proved a total of 600 acres. The average 
volume of the 6 wells in the pool was 264 Mcf, and the 
average depth was 2,932 ft. 

In southwestern Wellington Township, Lorain County, 
1,000 acres were proved inthe Clinton sand. The discovery 
well was the Harmon No.1] Lorain County, Section 34, which 
had an initial open flow of 884 Mcf and rock pressure 720 
lb. The average depth was 2,293 ft and the average initial 
rock pressure 684 lb. During 1949 one marginal dry hole 
was completed. 


Extensions to older pools added 7,800 acres to proved 
gas acreage. Five gas wells, drilled in 1949, added 700 
acres to an older pool in eastern Homer Township, Medina 
County. Average initial volume was 1,654 Mcf and average 
rock pressure 603 Ib. 


An older pool in Bearfield and Pleasant Townships, 
Perry County, was extended both to the north and south by 
5 gas wells in the Clinton sand. The average initial open 
flow was 703 Mcf, rock pressures averaged 984 lb at 3,900 
ft. The additional proved acreage totaled 650. 


Six gas wells proved about 500 additional acres in the 
Deavertown pool, discovered in 1944, in southwestern York 
Township, Morgan County. These wells are producing from 
the Clinton at an average depth of 3,915 ft. Average 
initial rock pressure was 974 lb and average open flow 
472 Mecf. 


In southeastern Elyria Township, Lorain County, 9 gas 
wells extended by 650 acres aClinton sand pool discovered 
in 1947. These wells were closely spaced, and drilling 
resulted in 6 dry holes. The depths of the wells averaged 
2,373 ft, the initial volumes 1,135 Mcf, and the initial 
pressure averaged 918 |b. 


Approximately 2,400 acres were added to a pool dis- 
covered in 1940 in central Bethlehem Township, Stark 
County. Fourteen gas wells, averaging 4,543 in depth, 
861 Mcf initial open flow, and 1,168 lb rock pressure, 
were completed during 1949. 


EXPLORATORY WELLS 


Approximately 41 exploratory wells were drilled, of 
which 8 discovered new gas, 3 found oil, | produced both 
oil and gas, and 29 resulted in dry holes. The average 
initial open flow of the gas discoveries was 597 Mcf 
per well. 


Four wells resulted in the discovery of new Clinton 
sand gas fields. In Harrison Township, Knox County, the 
C. A. Davis No. 1 W. Purdy, shut in at 940 Mcf after shot 
at total depth of 2,934 ft. In Concord Township, Lake 
Galey No. 1 F. Mattison, reported 800 
Mcf natural with 1,175 lb rock pressure at 3,183 ft. The 
Harmon No. 1 Lorain County gauged 884 Mcf at 2,318 ft 


with 720 lb rock pressure. In Rootstown Township, Portage 
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County, the F. Lyons No. 1 A. J. Fox, produced 476 Mcf 
natural with 1,115 lb rock pressure at total depth of 
4,323 ft. 


Outpost or extension wells of note totaled five and 
were located as follows: B. H. Putnam No. 1 J. Emerick, 
Section 1], Olive Township, Meigs County, gauged 270 Mcf 
in the Berea sand with 790 lb rock pressure and total 
depth of 2,140 ft. In Section 1, Bedford Township, Meigs 
County, the Nollem No. 1 A. Spencer produced 70 B. O. 
after shot and extended the Hemlock Grove pool. In Perry 
County three wells extended their respective pools. The 
D. Shafer No. 1 F. H. Cable, Section 11, Hopewe 1! Town - 
ship, made 1,870 Mcf natural in the Clinton, total 
2,964, and extended the Bosserman pool. In the same town- 
ship, Section 23, the Mid-East No. 1 R. KR. Weed produced 
300 Mcf gas and 180 bb! of oil in the Clinton at 2,972 ft 
and extended the Somerset pool. The Ohio Fue! Gas Co. 


depth 
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No. 1 A. G. Rodgers, in Section |4, Bearfield Township, 
gauged 1,540 Mcf and 940 Ib in the Medina sand at total 
depth of 3,956 and extended the Sayre pool. 


Of the dry holes, 1? were wildcat wells seeking pro- 
duction in the Clinton sand, 4 were in the Berea, 3 in 
the Medina, 2 an the Oriskany, and | in the Newburg. Twe 
notable Sub-Trenton tests were completed. Both were seek- 
ing production in the St. Peter sand. They are described 
under Depth of Wells elsewhere in this report. 
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TABLE | - GENERAL SECTION - 


NORTH CENTRAL 


FORMATION 


| Ohio Shale, brn to bik, fissile 


| Olentangy Shale, gy, soft, 
Delaware Limestone, dk, hd, 


Columbus Limestone, it, hd, 


Monroe Dolemite, hd, gy to brn, th 


|_Niegere | Dolomite, soft, gy 
Alger Shele, it 
Dayton Dolamite, 
| cale, 


+ 
T 


to motl, 


Shale, 
| Brassfield Dolamite 
Shale, calc, some 


Clinton 


Clinton Sandstone, want 
Elkhorn Shale, 


Shale, gy, thin 


Medine 
rd-brn, 


Aa 


‘a Maysville Shale, dk gy, thn 


Eden 


Utica 


Shale, tk gy, some nod is 
Shale to shaly ls, dk to 
+ 


Trenton Limestone, it to dk, 


same 

~ 
Lamestone, lt gy, 
Shale, gn, 

Lamestone, gy 
Shale, gn 


pure 
some ls 


Black Raver 


St. Peter | Sandstone, wanting 


Lower 
Magnesian 


Dolomite, sil, it, 
Sendatone, dolo, it, 
| Dolomite, dk, sandy 
Sandstone, dolo, it, hd 
Dolomite, gy, sandy 
Sandstone, it, hd, pure 


r 
Jordan’ 
| Dolamite, gy, sandy 
Sandstone, it, hd, 
| Dolomite, ay, sandy 
Sandatone, hd, pure 


4 Dolomite, dk, hd, sandy 


pure 


L Dresbach | Sandstone, hd, pure 


Crystalline, mainly gneiss 
+ 4 


*Vance Well, Deleware County, 


COMPLET! ONS 


Mu 


Pe 
Pa 


Note: The above table omits wells 


Oriskany Sandstone, wanting 


jriiie 


al 
than bedded 
massive 


Salt water 


nin bedded 


bik-gry, smssive 


me dolo 


sh Little Lame or “She 


Clinton Sand 
Red Medina 

Hudson River gr« 


Trenton of driller 


Peter Shale” 


| Dolomite, lt, sal, pure 


fine er 


by Stout and Lamey 


IN IN 1949 


sk 


Noble 


rry 

ke 
rtage 
hi and 


+ 


11" 


underground storage. 


4 
| sySTem SERIES {THICKNESS MEMBER ITH I CKNESS REMARKS 
| 
+ + + - 4 
| 280 | if 
| 92 
— 410 
140 Newburg Sand 
5( Hochester of N. Y 4 
imy, some sh 
} ing 0 
— layers 
2 
5 ‘St. 
{ 70 Salt water | 
c | 
| 270 4 
| 35 
a Cambrian 60 Salt water 
| | 6 | 
| 10 | 
at | 45 | 
0 | 
q | 135 Salt water 
| 
il, 
| 
4 
| Gas it =| COMBI- | DRY | | | GAS omei- | ory : 
4 | WELLS | WELLS | NATION | HOLE ~ onde WELLS | WELL NATION | HOLE dale 
é 29 } 103 | Mahoning | l 
20 ni | Marion | 
| Medina } 20 l 
| 6 | | Merges 18 24 $7 
| | Mercer l 
l | 5 |} Monroe 27 25 23 75 
2 21 | | Morgar 15 5 4 14 38 
Onyahoga 1 25 37 3 21 71 
brs 17 7 17 42 
4 15 17 34 104 
2 l 4 
| | l } Seaot | l 
2 4 3 18 Summ. l 2 5 
| } | Tuscarawas 17 18 36 
l y Vinto 4 6 
: | 4 25 5 | 19 63 | Washington 18 18 5 32 73 
2 | Wayne 6 9 18 
2 2 Wyandot | 5 5 
} Tot al 292 254 426 1,052 
} 


TABLE 3 - WELLS DRILLED IN GHIO IN 1949 63 


GAS WELLS WELL | INAT ON 
T if 


| TOT 
T averace | AVERAGE AVERAGE | AVERAGE ory | 
SANDS wo. of | INITIAL | NO. OF NITIAL NO. OF HOLES | DRILLED 
WELLS | DAILY PER WELL AILY PER WELL A\LY PER DAILY PER | cs ip 
| weet mcr | WELL Be WELL WELL Bor | 
4 = + + + + 4 + - 4 
Shallow 54 ma 63 107 2 80 200 
Berea 158 | 78 ? 9 145 | we | 328 
Ohio Shales 4 158 | 6 10 
Oriskany 10 | 310 ‘ 13 25 
Newburg 1,048 ! 5 
Clinton 138 j 1, 1464 | 96 4 »9 $1 187 425 ir 
Clinton - Medina Bey 396 ) 758 1? 4 He 
| Medane 553 15 29 53 HE 
Sub - Trenton 2 | 2 | 
Total or Wts. Av. | 292 | 680 254 28 - 2M 20 | 426 } | 
Note: The above table does not include wells drilled for underground storage of gas during the year. 


TABLE 4 - NUMBER OF COMPLETIONS IN OHIO 


| NUMBER 
1945 220 21.28 429 41.4 8 37.23 1,034 
} 1946 338 | | Sa? 42. 408 | 31.56 
1947 317 $82 42.0 484 35.00 1,383 
| 1948 493 | 33.88 428 9. 43 534 36.70 | 1,45 
1949 292 254 24.14 426 | 40. 50 | 1,052 
Total or Wts. 1 T 
Average 1,829 L 20 i 2,718 17,44 | 7.6 4, 24 | 7,287 
— — — A 4 
*Included in o11 and/or gas prior to 1949 


TABLE 5 - COMPARISON OF BEREA AND CLINTON ORILL ING IN OHIO 


COMPLETION 
| 5AS WELLS WEI MB INATIONS® 
T + T T | 
AVERAGE AVERAGE AVERAGE | AVERAGE 
YEAR | NUMBER OF INITIAL | NUMBEF F NITIAL NUMBER OF | NITIAL | INITIAL 
; COMPLETION PER WELL MPLETION PER WELL MPLETIONS| PER WELL | PER WELL 
| | 
| mcr | Bei mcr } Be. 
- - + + + + + 
i944 125 187 ll 
945 #9 263 49 lf 
88 174 18 15 | 
1947 103 256 i4 19 | | 
1948 a6 123 } 
1949 73 158 7 3 145 
i 
+ - 
Total or Weight 
Average 


PER wELL MPLET N PER we MPLET N PER 
wcr B61 


wcr 
+ + 
19% | 285 | 1,085 67 
1945 247 1,092 
1946 | 171 1,656 
1947 | 1,538 | 
1948 262 7 9 
1949 | i138 1, 1446 59 295 31 
Total or Weight} | 
Average 1, 687 | 1, We 7 4 295 4] 


Ba 
4 
ifs 
4 
q 
4 
| 
NT OMPLET Ly 
| MB INATIONS® ] 
GAS WELL‘ | wel 
| SAS WEL — 
| AVERAGE AVERAGE AVERAGE Ave 
*Included in and/or gas prior to 1949 


PRODUCTION 


—-—-—- 
3,054, 000 
3,012,000 
3, 508, 000 
3,618,000 
3, 906, 00 


TABLE 7 - NATURAL GAS PRODUCTION AND CONSUMPT|ON* 


THOUSANDS CU FT 

ANNUAL PRODUCTION 
52,001,000 ** 
51,724, 000°° 
49, 967,000 
61,570,000 
73, 989, 000 


ANNUAL ONSUMP T | ON 


— 


THOUSANDS CU FT 


162, 371, 000 
166,785, 000 
172, 258, 000 
188, 527, 000 
221,571, 000 
236, 137,000 


3, 485, 000 


= 
| 


| 65, 619,000 

“*From U. S. Bureau of Mines 

**Production is “marketed production,” exclusive of 
repressuring, underground storage, and losses. 


TABLE 8 - PRODUCTION OF OIL IN OHIO BY GRADES 


THOUSANDS OF 


— 


CLEVELAND- 


ORNING 
CHATHAM 


HYLVANIA ZANESVILLE® 


1,656 

, 507 
2,063 
2,401 
2,625 


1,726 


*Included in Pennsylvania grade prior to 1949. 


TABLE 9 - PRICES OF CRUDE OIL IN OHIO 


EVELAND- 
HATHAM 


DATE OF 
CHANGE 


LVANIA 


65 3. 10 $ 3.1 


* Freedom - Valvoline 

** All except Quaker State 

# Freedom - Valvoline & Ashland Refining 
* Ashland Refining 

\uaker State 

South Penn 


‘i 
4 64 TABLE 6 - ANNUAL OIL PRODUCTION IN OHIO ee 
Be OIL WELLS WELL | 
1444 23,058 132 1943 
f 1945 22,931 131 | 1944 
+3 1946 22,972 153 1945 
1947 21,790 166 1946 | 
1948 21, 439 182 1947 } 
j 1949 | 20,034 174 | | 
| 
‘ 
| 
| 
| 
| 
YEAR PENNS TOTAL 
194 810 205 382 3,053 | 
1945 | 815 365 325 3,012 i 
1946 757 396 292 3, 508 
pee. 1947 724 | 208 285 3,618 
4 1948 804 276 3,96 
1949 966 176 310 3, 485 
3 
— 
L | 
| PENNS ZANESV IRNING 
HEY 12-31-48 | $4 0 | $ 2.90 
He 1-21-49 3.55 3.25 
3-11-49 3.23 | | 
3-14-49 2.93 | | 
4-13-49 2.68 °° | 2.65 ° 
4-25-49 2.65 + 
5-1-49 | | * 2.40 
5-5-49 3.00 + | 
5-46-49 } TO ow 
5-11-49 7S 2.70 | 
= A 4-16-49 ».91 | | 
12-12-49 3.05 2.75 # 


Life in the Almost Perfect State 


On our last trip, we noticed this sign 
in a restaurant window: “Moderate 
Prices —- Reasonably Clean Food.” We 
still regret that we did not stop in there 
for a meal. In this age of exaggerations, 
when the tendency is always to reach 
up into the heights of the superlative 
and pull down the ultimate in language, 
it is indeed a relief to find such a tem- 
perate and no doubt fair statement of 
what is offered. It smacks of the good 
old days. In our hall at home we have 
an old clock, made by Gilbert at Win- 
chester, Mass., and in large letters in- 
side the case it says “Warranted Good.” 
Not perfect, or the best ever made, but 
just honestly good. 


Our experience has been that if some- 
thing is just reasonably good, or done 
reasonably well, one should not com- 
plain too much. We can remember back 
when copper ore was treated on tables 
and vanners and the recovery was some- 
times as low as 60 per cent; that was 
not very good but now it is well beyond 
not perfect but certainly 
nothing to be ashamed of and not much 
territory left for future improvement in 
this respect. Extraction of ore and coal 
from mines is only reasonably good; 
pillars are still left. We shall never get 
everything out. A substantial portion of 
crude oil remains in the ground when a 
field is abandoned, but still modern 
recovery practices are much better than 
they used to be. They will never be per- 
fect. Nor will any process ever get 100 
per cent recovery of high-grade gasoline 
from crude oil, but marvelous progress 
has been made. Of course, we should 
still strive for perfection, even knowing 
that it will never be attained. 


90 per cent 


Years ago one of our sons was chided 
for not living up to his capabilities in 
school, and getting “A’s.” “Mother,” he 
finally said. “why can't you be satisfied 
with ‘Bs’ and let me be myself?” 


St. Lawrence Seaway 


Discovery of huge deposits of iron ore 
beyond the borders of the United States 
and current importation of some 900,000 


June, 1950 


Drift of Shings 


. as followed by EDWARD H. ROBIE 
Secretary AIME 


bbl of oil per day have 


Lawrence Seaway to 


spurred pro 
ponents of the St 
increased activity Hearings have been 
going on before the House Publie Lands 
Committee. with many Government oth 
cials, and prominent industrialists, and 
farmers urging approval of the project 
Until recent years United States iron 
ore and associated steel interests were 
generally against the idea, but with the 
depletion of Lake 


high-grade ores they have changed their 


present Superior 
views and now will welcome foreign ore 
supplies economically delivered to steel 
centers at and near Great Lakes ports 
Congressional hearings ended on May 
10. Opponents of the plan did not ap 
pear, for it has been decided not to take 
action at the present session of Con 
gress, 

The Seaway has really been under 
construction, in one way or another, for 
Already accomplished is a 

» it deep from the Atlantic 
to Montreal, 1.000 miles inland. A chan 
nel generally 25 ft deep is also avail 
able from Duluth to Ogdensburg. “N.Y 
The present 


generations 
hannel 32 


a distance of 1,250 miles 
proposal, which dates from 1941, is to 
build a 120-mile canal 27 ft deep from 
Ogdensburg to Montreal, and to deepen 
to 27 ft existing waterways. The proj 
ect would take seven years and cost 
$800,000 000 
United States would be 1,098,000 hp 


Estimated traffie has risen greatly in 


Power available for the 


recent years, the latest guesses being 
from 57 to 84 million long tons a year 


The desirability of the project is by 
no means universally admitted. Propo 
nents’ arguments fall into three main 
categories iddition of needed and 
cheap transportation, needed and cheap 
power. and utility in case of war. Oppo 
nents have counter arguments on each 
of these counts. The railroads and pres 
ent transportation facilities complain of 
the tax-free status of the seaway project 
and point out the loss to established 
facilities that would result. Further, the 
facilities proposed could not be used 


for five months of the vear, and 27 ft 


is too shallow for 9] per cent of ocean 
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-hipping. The private power interests 
bring forth the usual arguments against 
power development by the Government 
deny that there is a shortage of power 
in the Northeast, affirm that the pro 
posed development would take care of 
only 10 per cent of New York State's 
power needs, and say that a substantial 
portion of the power that it is proposed 
to generate could be secured much more 
cheaply by further development at Ni 
agara Falls. Opponents say that noth 
ing is more susceptible of damage in 
vartime than a canal, and that any 
installations along our nerthern borders 
would be right out in the front trenches 
-o to speak, when an airborne attack 
comes over the North Pole. 

Civil Engineering has published two 
excellent articles on the subject, one in 
the November, 1949, 
fovering the project, telling something 


issue generally 


of its history, and giving details of the 
proposed St. 
ind another in the March, 1950, issue 
marshaling the arguments of the oppo 


Lawrence development 


nents. Because of the importance of the 
ubject to the mineral industries, AIME 
members would do well to apprise them 
elves of the pros and cons 


Quota Set at 2,500 
New Members 


“By February, 1951, 2,500 new AIME 
members is our aim.” James A. Douglas 
national chairman of the membership 
committee, told the Board of Directors 
it the April meeting. 

I think this goal can be reached by 
the combined efforts of the Local Se: 
tion membership committees, and the 
divisional committees with direction and 
coordination from my committee and 
the New York office.” 
ued. “This quota of 2,500 is 15 per cent 
of the Institute membership and is 1,000 
more members than joined in 1949, 


Douglas contin 


Lach Local Section will be given a 
juota of 15 per cent of its membership 
is a new member target. They will be 
requested to accept this figure or sug- 
gest a quota of their own choosing. A 
program of attack, which was success 
fully used by the New York Section in 


SECTION 2 


He 
| 
| 


1949, will be outlined and forwarded to 
the sections for their adoption if they 
vish. The overall campaign will be 
bared on teamwork and personal con- 
tact in inviting tmdividuale to become 


members of AIMEE” 


On Approaching Prospects 
Members can help vastly in inereas 
ing the Institute's membership. If you 
hear of a professional brother who has 
a higher sal- 
Send 
in his name, of approac h him yourself 


a new job, with possibly 
ary, he is an excellent prospect 


Chances are that he will say he cannot 
efford it; that is the 
brush-off, whether the amount involved 
is $10, $20, oe $40. In fact $5 has 
proved too much of a contribution for 


test common 


many worthy causes, but usually not for 
a bottle of Seotch! 

If quali- 
fied. for $15 you can become a member 


You can counter with this 


of your professional society for the rest 
This is how: The $20 ini 
tiation fee for Members and Associate 
Members 


Members) can be paid in four annual 


of the vear 


(there is none for Junior 
installments of $5. The annual dues for 
the last half of the vear, which would 
be the case for applications received in 
tune. would be $10 (for Junior Mem 
bers $6). fifteen bucks to 
registered among the profes 


Thus only 
ome 
sional elite! 

But suppose even $15 is too much 
Suppose he can find only $10 to invest 
in his professional future. In that case 
tell him te put $2 back in his pocket, 
the other $8 to subseribe to 
one of our three journals for the next 
vear. He will get all the technical mate 


ima use 


rial that is published monthly, and 
maybe if his friends see the journal on 
his desk they will think he is a member 
and their opinion of him will rise ae- 
cordingly 

Now we come down to the man in 
such abject poverty that he has no mar 
ginal money at all to spend except for 
movies, smokes, gasoline, and mavbe a 
television set. Give him a back issue of 
the journal and take him to the next 
Local Section or Division meeting so he 


can see what he is missing 


AIME Directory for 1950 

One of the most valuable of the 
AIME’s publications —— often called the 
Who's Who of the Mineral Industries 
the Directory of members, will be pub 
It will 


be offset, from typewritten copy. and 


lished at the end of the summer 


much of the text that was contained in 
the first 115 pages of the 1948 edition 
though the names of 


will be omitted 
Branch 


national Division, and 
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Section ofheers will be retammed, as will 
the personnel of all the more impor 
should be 


more up to date than in the past, espe 


tant committees. The data 


cially as to positions currently held, for 
it will be based on a recent post-card 
questionnaire to all members. The 
names of Student 
omitted, for 
list of this class of membership is im 


A iate= will be 


an up-to-date and correct 


possible to compile 


\ list of members according to their 
company connections is being consid 
ered, but many complications have be 
come evident, so the idea may be aban 
doned for the current year 

Present plans are to issue the Direc 
tory with the August issue of the Jour 
and 
the September issues of Minine Enos 


NAL OF 


NEERING and JourNat or Mevats 
* 


Pipelines For Millions 


Head of ‘‘Big Inch’’ talks about natural gas. 


“Building pipelines to get nat- 
ural gas to big cities,” says utility 
executive R. H. Hargrove, “is an 
expensive proposition that sucks 
up money like a sponge 

“But every penny is well-in- 
vested, because these pipelines 
bring a really efficient natural fuel 
to millions of American homes 

“Of course, utility companies 
have to do a good deal of borrow- 
ing to build pipelines and extend 
service. Some of the capital is bor- 
rowed at long-term in bonds, some 
on a short-term basis from banks, 
and some money is supplied by 
investors in Common stock issues 

“We naturally turn to large 
banks to help us finance our pipe- 


line projects. A big bank like the 
Chase National has the resources 
to make the large loans we need 
It also has men in its Public Utili- 
ties department who have had 
long experience in our business as 
well as in banking 

“Banks with their loans and 
their utility business ‘know-how’ 
help us to serve the public better 
This ultimately means more jobs 
for more people, too, because men 
and women are put to work where- 
ever money works.” 

This is another in a series of 
workaday stories about people and 
their banks as told to the 
CHASE NATIONAL BANK 


Member Federal Depot Insurance Corp 


JOURNAL OF PETROLEUM TECHNOLOGY 


— 
|. 4 
By 
| 
| 
4| 
| 
Rr. 
oth 
| 
| 
| 
| 
| 
| 

ia wi. 
| 
| 
Local 


NEW PRICE LIST FOR 
AIME PUBLICATIONS 


Effective June 1, a new price list for 
AIME books will take effect. Copie 
may be obtained from Institute head 
quarters. One price will be set for each 
book published by the AIME. From this 
list price. members, student associates. 
and publie libraries will be allowed a 
discount of 30 per cent for as many 
copies as they may wish. Dealers will 
be given a 20 per cent discount. Trars- 
action volumes ordered a year in ad 
vance at the same time dues are paid, 
are subject to a 50 per cent discount. 

Transaction volumes 1 to 183. inclu- 
sive, if in stock, will be listed at $5 
each. Other books will be sold at pre 
vious nonmember prices except: The 
Porphyry Coppers, $3; Industrial Min 
erals and Rocks, $7; 


of Progress in the Mineral Industry, 


Seventy-five Yuars 


and Nonferrous Rolling Practice, 


June, 1950 


Proposed for Membership 


Petroleum Branch 


Toto! AIME memberships on Sept. 30, 1949, was 
15,988; in addition 4427 Student Associotes were 
enrolled 

ADMISSIONS COMMITTEE 

E. C. Meagher, Chairman; A. J. Phillips, Vice 
Chairman; George 8. Corless, John 1. Sherman 
lloyd C. Gibson, D. Mollison, Plato Malozrem 
off, Ivan Given 

institute members cre urged to review this list 
as soon as the isve is received ond immediotely 
to wire the Secretory's office, night message 
collect, if objection is offered to the admission 
of any applicant. Details of the objection should 
follow by air mail. The Institute desires to extend 
its privileges to every person to whom it can be 
of service but does not desire to admit persons 
unless they ore quolified 

the following list C/S meons change of 
reinstatement; M, member; J, Junior 
AM, Associate Member; S$. Student Asso 
cate Junior Foreign Affiliate 
CALIFORNIA 

Bakersfield Case, Hal L 
Donald J J) 

Huntington Beach Grave 

J-M) 


Whittier Wil 
ILLINOIS 


Chicago Cochran, Patrich 
Northfield McDonald, 
KANSAS 
Hays Mill Ma 
Wichita Ma 
8-J) 
LOUISIANA 
Lake Charles 
Shreveport Cart 


Warrer 


JOURNAL OF PETROLEUM TECHNOLOGY 


MISSISSIPPI 
Baxterville Stanberry, Wallace A. (C 
1) 


MISSOURI 
Kansas City 
NEW YORK 


New York Wilson, Parker. (AM) 
OKLAHOMA 


Cement Avers, Leo B. (R,C 
Oklahoma City Sheets, Clarence B. (M) 
Tulsa Gladfelter, Robert E. (J) 
PENNSYLVANIA 

Pittsburgh Dreher, Harry Jr 
TEXAS 

Austin Rose, Walter D. 

Borger Adams 

Corpus Christi 


Laurence, Lawton Lovan. (M) 


Fl Campo 

Fort Worth Clements ' iJ) 

Houston Brewer, Deral H. (AM). Petit, Bad 
J) 


(J) 


Midland ik 8 
nve Fre S -8-J) 
Monahans Hostetler, John ¢ 

Cowden Richards, John G 

Odessa Forster, Fred E 

Sen Antonio Bone, Jack A 

Victoria Tiche, Thomas J. (R 


WYOMING 


Cheyenne Lay. Patterson 
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Changes In By-laws to Be Voted Upon 


At Board Meeting June 21 


Following the recommendation of the 
AIME Board of several 
amendments to the Bylaws of the Insti- 
tute will be voted upon at the meeting 
of the Board on June 21 


Dire« tors, 


In Article I, Sec. 8, insert the itali- 
cized word in the second 
follows: “A full-time student in good 
standing ™ 

Revise the first 
Article XI, See 
follows 

Sec. lL. A ticket of 
nine candidates, each to serve a three 
year term as Director, of whom 
shall also be designated as President 
elect, and two as Vice-President, shall 
be prepared annually by a Nominating 
Committee. In 1951 the Nominating 
Committee shall also select, as one of 
the nine Directors, a President to take 
office in February, 1952. The President- 
elect shall automatically become Presi 
dent at the end of his first 
service, and thereafter shall 


sentence a> 


six paragraphs of 
1, of the Bylaws as 


nomination tor 


one 


year of 
serve one 
vear as Past President 


Sec. 2. The Nominating Committee 
shall at the same 
on the Board, shall consist of 
eighteen Eleven of 
(with an alternate for each if desired) 
shall be selected by the Council of 
Section Delegates prior to November | 
Iwo other members shall be chosen by 
the Mining Branch Council, and 
each by the Metals Petroleum 
Branch Councils, respectively 
November 1. The other three members 
one of which shall be designated by the 


of which no member 
time be 


members these 


one 
and 
prior to 


Board to act as chairman, shall be ap 
pointed by the President, with the ap 
proval of the Board, at the November 
If necessary, the 


shall 


sutheient 


meeting of the Board 
President of the Institute also 
have the ty appoint a 


number to the Nominating Committee 


power 


at the November meeting of the Board 
to bring the personnel of the commit 


tee to the authorized total of 18 


The names and addresses of the Nom 
inating Committee shall be published in 
the December issues of the monthly 
\ meeting of the Nominating 
Committee shall be held 
week of the Meeting at the 
held. This 


journals 
during the 
Annual 
meeting 


place where that 
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committee shall proceed to the naming 
of a ticket 
committee 


In selecting candidates the 
shall be 


rules of procedure as may from time to 


guided by such 
time be established by the Board, pro 
vided, however, that of the eight Dire« 
tors in addition to the President-elect. 
five shall be apportioned on the basis 
of the geographical districts established 
by the Board. The basis of the selection 


of the remaining three shall be at the 


discretion of the committee 
The ticket prepared shall be 
transmitted to the Secretary of the In 


thus 


stitute in time to be submitted to the 
Board of later than at 
its June shall be pub 


Directors not 
meeting. and 
lished in the July issues 
(continuing in the sixth paragraph as 
in the present text of Sec. 1.) 

Sec. 2 to be renumbered as Sec. 3. 
~ * * 


——— Employment Notices 


The will notices of 
men and jobs available. Companies and 


AIME this 


space, tor 


Journal post 


members are invited to use 


which there is no charge 


Except as noted below. address replies 


to: Code (appropriate number lour 
Perroteem 60] 


Bldg., Dallas 


turn address on envelope 


NAL 
Continental 1. Show re 
The t replic 
forwarded 1. and no 


will be Unopene 


fees are involved 

Replies to the positions coded Y 
and Y-3284 and to the 
should 
Engineering Societies Per 
West 40th St New 


ESPS,. on whose be 


al 


person 


nel coded below be ad 
dre. ed to 
Service, 


N. Y. The 


these 


-onnel 
York 18 
half 
collects a fee 


publ d here 
wtually 


notices are 
from applicants 


plac ed 


POSLTIONS 


@ Asnsistant Ge lerground 
work 


ind structural 


wlogist tor un 


ae. surtace largely geological 


mapping interpretation 
young 


$3,000 


Broad experience not necessar 
considered. Salary 


Veat \ 


graduate 
S4.200 a 


@ Senior 


graduate 


petroleum production engi 


neer with about five vears 


experience in oil and re-ervoir 
Knowledg production 
Will make 


prehensive studies of oil and gas 


engineering 


techno research con 


reser 


voirs and determine the most efficient 


control and production method for max 


mum recevery, Cooperate in the re¢ 


smendation of the design and opera 
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tion of all production equipment. Coor 
lab- 


oratory research problems. Recommend 


dinate production practice with 


locations of wells and methods of well 


completions. Location, Saudi Arabia. 


Y-3284. 
Several 


re-earch m secondary recovery of petro 


openings are available for 


leum at large eastern college. Some 


teaching may be required; salary com 
mensurate with qualifications. Candi 
dates will please send complete record 
of education and 
small phote 


Code 520 


experience plus a 


with their applications 


PERSONNEL 
> Leolowist 


ried. desires position in exploratory or 


recent graduate, 24. mat 


production department of petroleum 


or mining company Domestic or for 


eign. M-547. 
@ Graduate 


heer. Over 20 vears’ petroleum industry 


petroleum geologist engi 


experience including 5 rotary 


driller and helper. More than 15 years’ 


vears as 


experience in drilling-production engi 


neering and supervision specializing in 


exploratory drilling, completions and 


production; sub-surface geology: reser 
voir engineering: 


methods 


optimum preducing 


Several vears’ experience or 
ganizing and supervising drilling and 
production operations in domestic and 
Available for domestic o1 
Will accept 15-30 
per cent base salary in foreign currenes 
Code 1314. ® ® 


foreign fields 


foreign assignments 


on long-term contract 
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J. L. Cuirron has taken a job with 
the Perforating Guns Atlas Corp. of 
Houston. He is working at their station 
at Pauls Valley, Okla. 


+}. 


Honace \. has been trans 
ferred by the Unien Oil Co. of Cal 
ifornia from Laramie. Wvo., to Denver 
where his address is Paramount B'dg.. 
1631 Glenarm Pl. Goodell is. district 


geologist. 


+ 


Freo M. Lyxcu graduated from the 
University of Texas in January and is 
new employed by The Texas Co. as a 
trainee, His new address is 1429 N. 


Whitaker, Ode-sa. Texas 


Roy P. Stam™ stopped in at AIME 
headquarters on March 16 from Cara 
cas, Venezuela, on a three-months’ vaca 
tion. He can be reached through AIME 


headquarters. 


+ 


Grorce E. Lupwie has been ap 
pointed general manager of the Muske 
gon Distriet of Michigan Consolidated 
Gas Co. He was formerly superintend 
dent of service in the Grand Rapids 


Boxvece H. ALLEN was recently ap- 
pointed assistant to Joseru R. Deex 
ek. manager of the Chicago office of 
Personnel 


the Engineering Societies 


Service. Inc 


neer for Stanelind Oil and Gas Co., 
formerly located in Longview, Texas, 
has been transferred to the reservoir 
-ection of the Stanolind General Office 
in Tulsa, Oklahoma. His transfer be 
came effective May 1. Burnett was ac 
tive in the affairs of the East Texas 
“ection while at Longview, his latest 


\IME 


Perrocet mM 


+ 


bk. consulting engi 


post with being secretary for 


neer in Bogota, Colombia, has just com 
pleted publi ation of the book, The 
United States and 


Economics of the 


June, 1950 


Personals 


World Oil. The book will be reviewed 


soon in Treen 


+ 


Ranpourn. sales manager, Oil 
Base, In has been transferred tem 
porarily to the midcontinent to relieve 
J. A. Moore, Oil Base 


who returns to 


vice president 
headquarters in Comp 


ton, Calif 


A 


F. Eviis is working for the 
Continental Oil Co. as a production 


His address is 504 Bell 


St.. Big Spring, Texas 


+ 


Baiveman can be reached 
Magnolia Field Research 
Texas 


+ 


W. R. Green is district engineer for 
the British American Oil Producing Co 
at Ventura. Calif. His permanent ad 
dress is 436 Dalton Ave 
Calif 


engineer trainee 


Joun H 
at Box 900 


Lab., Dallas 


Glendora 


+ 


Dancer F. 
from the University of Kansas, went to 
work for the Union Oj1 Co. as 
gist. His 
Oraibi. Ariz 


ifter graduating 


a geolo 


iddres General Delivery 


+ 


PHitties received his engi 


Joun M 
neermg from Louisiana State 
and is 
Stanolind Oil and Gas Co 


Woodsbore 


Texas 
+ 


Crom A. HAMMAN is petroleum engi 
neer with the Yingling Oil and Mining 


Co. at Evansville 8, Ind 


+ 


Wittiam P. Yant, former director of 
research for the Mine Safety Appliances 
Co., is now with the John T. Ryan 


Memorial Lab.. Pitt burgh & Pa 


+ 


AK. has 


ployed is an 


been em 
issistant engineer with 
Core Laboratories Inc. on a field core 
unit His iddress 
Room 408 


Rieou Brewster Bldg Shreveport, La 


analysis and | m 


+ at the company offices 
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working as a trainee tor the 


Raren H. Dowell Incorpo 
rated, Houston. has been transferred to 
Midland as district manager in the West 
Texas area 


+ 


\. J. Mercier, formerly sales man 
ager of Mountain Iren and Supply Co 
has been Kansas division 


Atlas 


Mercier, past-chairman and sec 


appointed 


manager of Perforating Guns 
Corp 
tion delegate of the Kansas Section, will 


have his headquarters in Wichita 


+ 


Gronee 
signed from Phillips Petroleum Co. and 
has now accepted a position with Lion 
Oil Co 
Mississippi, office. 


recently re 


as geologist in their Jackson 


Pere Cawtnon, Ja. has resigned his 
posilion as reservoir engineer with Phil 
lips Petroleum Co. to go with City Na 
tional Bank of Houston as evaluation 
engineer in the oil and gas department 


+ 


kK. W. Bort, division production su 
perintendent for Stanolind Oil and Gas 
Co. has been transferred to the Cen 
tral division in Oklahoma City. Bolt 
formerly held this position in the Rocky 


Mountain division. 


+ 


Rosent H. Diexey. geologist for 
Pure Oil Co. Worland, was 
named division reservoir geologist at 
Billings, Mont 


+ 


Henny J. 
sultant of Dallas, Tex. has accepted an 


petroleum con 


assignment as petroleum consultant te 
Until re 
cently Struth was assistant director of 
information for the APL in New York 


City 


assistant chief petro 


the Venezuelan government 


bk. Bapsos 
leum engineer for Union Oil Co., ha» 
been elected chairman of the APIs 
Division of Production. Pacific Coast 
District * 


SECTION 2 


. 
| 
| 
| 
| 
| 
} |_| 
| 
district 
= 
a 


ol 


Fig. 5 Fstimated ultimate reserves of new discoveries. 


Continued from Page 9, Sec 1 


Estimates of Future Production and Demand 


By assuming that new reserves would be added to each 


group (none added for East Texas) at certain rates and that 
production would be a certain percentage of proved reserves 
it was possible to derive an annual trend of production of 
crude oil for the period 1949 to 1965. This was raised to an 
all oils basis by adding estimates for the production of natural 
gasoline and other liquids made from natural gas. 

To have maximum value, estimates of future production 
should be related to future demand. For the United States 
an importing nation, the difference between the two sets of 
data measures the quantity of imports (and synthetics) needed 
for balance. Such both national 
and company planning. More and more are being made but 


forecasts are important in 
unfortunately few are published. The only ones with which 
and Solliday 


together with a forecast by the 


this writer is familiar are those by Schroeder 
These are shown in Fig. 6, 
writer 

Before discussing Fig. 6 it should be noted that the seale 
of both the abseissas and ordinates tend to exaggerate the 
This 


merely to get 


deficiency in domestic supply was not done to over 


emphasize any points, but the curves on one 
chart 

In forecasts of this kind the projected trend of the demand 


compounded 


is probably harder to predict than the curve of supply 
is because the estimated percentage gains are 
If the assumption is made that the upward trend since the 
war will be continued. projected demand rises to almost fan 
tastic proportions by 1965. Schroeder apparently realized that 
because he included alse a trend based on an expected gain 
in population. This is the one shown in Fig. 6 

Solliday bases his estimate of demand primarily on a pro 
that 


motors will gradually reduce the annual gain 


jection of gasoline demand. reasoning more efhcient 
In this writer's 
chart the most recent annual increases are tapered off until a 
After 
| per cent per vear is assumed through 
past that 
demand have been low, it should be realized in the 16 vears 
1949 1965 there could be annual 


demand, which would call for the gains in the other vears to 


that an annual 
1965. Al 


predictions of 


| per cent gain per vear is reached. 


mecrease ot 
record indicates 


though the most 


between and declines in 
be perhaps twice as large as now predicted 

The lowest curve in the three pictures represents a proye 
that is and 
natural-gas liquids. Schroeder obtained his trend by assuming 


tion of demestic supply of all oils: crude oil 


certain low figures of production and reserves for the 
2000 and then fitting 


veur 


1 decline curve between that vear and 
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the peak year 1953. Solliday obtained his total by 


estimations as to production from existing wells. from the 


separate 


development of known reserves. from future onshore discev- 
The 


writers curve of supply was obtained by dividing the fields 


eries, from offshore wells. and from secondary recovery 
into six groups and projecting proved reserves and production 


for each group 


Future Deficiencies vs Imports vs Synthetics 
The projected deficiencies in supply by 1965, shown below 
are in all three cases, surprisingly large. 
4.274.000 bbl day 
2.395.000 bbl / day 
2.834.000 bbl ‘day 
a division of his deficiency as be 
tween imports and synthetics; Solliday divides his deficiency 
into 419,000 bbl per day of synthetics and 1,976,000 bbl of net 
imports. 


™ hroeder 
Solliday 


Hopkins 


Schroeder does not show 


It should be noted that these are net imports and 
that actual imports would be larger by whatever exports are 
This writer's guess on this division is 2.000.000 bbl 
per day for net imports and 834,000 bbl for synthetics. 


estimated 


Summary 


In summary, the oil fields being found today average but a 
fraction of the average size of, say, 25 years ago. Many of 
the new discoveries will be too costly to operate, or at least 
to develop to the point of recovering all the reserves. Three 
per cent of the fields and pools supply one-third of the present 
production. In a comparatively few years the decline of the 
old fields will be greater than the increase from new discov 
eries. Progress in technology will continue but most of it will 
be in the direction of speeding up discovery and production 
rather than in raising the estimates for ultimate. Progress in 
other will continue 


unitization and 


but the net 


comservation measures 


underground waste will 


tend to decline as more and more fields become strippers and 


resultant reduction in 
beyond much rejuvenation. Costs will probably continue to 
rise and thus 
ment of the 


constitute an ever present threat to the develop 


marginal reserves. Demand will probably con 


tinue to increase and, unless solar or atomic energy springs 
t surprise, the widening deficit in supply will have to be met 
The timing of the first 


ommercial synthetic-oil production is estimated as 1957 


REFERENCES 


\ctive-Surface Catalysts in Formations of 
{APG Bulletin, December. 1948 


by imports and synthetic production 


B I Brooks 


Petroleum 


Fig. 6 Projections of peacetime supply and demand of all 


oils in the United States to 1965 
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Natural Gas and Natural Gasoline 

By R. L. Huntington. McGraw-Hill Book Company, 
dork, Toronto, London, 1950. 598 pp., illus., 
cloth, 88. 


\e “ 
diagr 


maps, tables, 9'4 


Reviewed by Ovid Baker, Magnolia Petroleum Co. 

This book follows natural gas from the calculation of gas 
reserves in the reservoir through production, field gathering 
lines, gasoline and cycling plant operations for gasoline and 
L.P.G. removal, gas dehydration, and transportation through 
high pressure pipelines to consuming centers 


Huntington was a natural gasoline plant superintend 
ent for several years before he became a teacher. His 
book reflects this blend of practical experience and theory 
Details of field operations are given that are seldom found in 
a textbook. The theoretical treatment is adequate for students 
and engineers in plant and field operations. The more detailed 
requirements of the designing engineer are handled by refer 


articles in the literature. Since 


ences to the necessary many 
colleges do not offer a special course in natural gas engineer 
ing, this book will be particularly valuable to engineers enter 


ing the industry. 


The introductory chapter gives a brief historical survey of 
the industry and its processes. Reservoir engineering is coy 
ered by a chapter on estimation of reserves and a chapter by 
Ralph Hock on cycling efhiciency in the Cotton Valley gas 
condensate reservoir. A good discussion of sampling methods 
is included. Plant operations and design are covered in five 
Plant Location and Design, Elements of Natural 
Absorption, Distillation and Fractiona 


chapters: 
Gasoline Processing. 
tion, and Gas Dehydration. F. 
chapters on absorption, distillation and fractionation. Lau 
rence S. Reid wrote the chapter on dehydration 


C, Fowler is co-author of the 


The handling of natural gas and gasoline is covered in three 
chapters: Gathering of Raw Gas and Return of Residue Gas 
High Pressure Pipeline Research, and Storage and 
portation, The latter chapter includes material of interest in 
underground storage of gas and L.P.G. and the transportation 


rati= 


of natural gasoline mixed with crude oil in pipelines. The 
appendix gives some physical properties of hydrocarbon- 
specifications and tests for natural gasoline, standard NGAA 
casinghead gas contract. NGAA 
tests for gasoline content of gas and fractional distillation 


compression and charcoal 


analysis of gas. 


This book is the only one in print to cover the natural ga 
and natural gasoline industry completely, and the author 


merits the appreciation of the industry for his work 


Symposium on Insulating Oils 


Third Series, presented at a meeting of Committee DY on 
Electrical Insulating Materials, Washington, D. C.. March 23 
1949. (Special Technical Publication No. 95.) First Series 
Oct. 16, 1946; Second Series, June 17, 1947 
for Testing Materials, 1916 Race St.. Philadelphia 3, Pa 
1949, 53 pp., ulus., paper 
$1.00, (First and Second Series combined, 75: all three 


Symposiums, $1.35) 


{merican Society 


diagrs., charts, tables, 9x6 in 


Of interest to oil producers, apparatus manutacturers, and 
utility engineers, the technical papers contained in these pam 
phlets are concerned with means of improving the life of 
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insulating otf in electrical apparatus. and with the develop 
ment of improved test procedures that will allow an accurate 
oil or an oil in service with reference to 


appraisal of a new 


its continued serviceability 


The Economies of United States and World Oil 

By E Colombia, S. A. 1950, 100) pp 

ll in graphs, maps, leather loose-leaf binder 
25. Graphs and maps only, $12.50 

\ detailed study of the law of supply and demand in terms 
of U.S. and world oil, this is the first book dealing with the 
economics of the U.S 
divided inte five parts. Part | gives a statement of the law of 
oil supply and demand and discusses its pattern and opera 
tion. In Part 2 the author discusses world oil demand and 
markets. Part 3 follows with world market crude oil prices 
Part 4 is entitled “Developing Oil Supply Abroad.” In these 
chapters the author probes into such subjects as undiscovered 


Ospina Racines, 


tables 


and world oil industry. The book is 


commercial oil land, the commercial appraisal of prospective 
oil land, and the conversion of prospective into commercial oil 
land. Part 
United States and world government oil policies. Appendices 


5 brings the study to a close with a chapter on 


give data on the relative economic position of petroleum and 
synthetic oil, the fundamental principles of conservation ap 
and interna 


* * 


plied to oil production and statistics on | Ss 


tional oil operations 
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For nifty. 
thrifty, 
trouble-free 


Trouble-free Lufkin units will be more than ever appreciated in 1950. Lower operating and 


maintenance costs has been one of the outstanding characteristics of Lufkin oil field 


economize and for a nifty, thrifty, trouble-free 


equipment. We invite you to be wise . . . 


Get in touch with our nearest office for complete details. 


‘50 . . . use the Lufkin Line. 


FOUNDRY & MACHINE COMPANY 
LUFKIN, TEXAS 
; Dallas, New York, Tulso, Los Angeles, Seminole, 
Cc |. Kilgore, Wichita Falls, Casper, Wyoming 
ipment in CANADA 1s handled by 
HE LUFKIN MACHINE CO., 
14321 108th Avenue, Edmonton. Alberto. 
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